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C. novyi, C. septicum, C. sordellii, C. histolyticum), neurotoxin producing (C. tetani, C. botulinum), pseudomembranous colitis (C. difficile) and other (food poisoning, NEC, bacteremia and endometritis).  A number of Clostridium species cause the diseases in the other category, they include food poisoning (C. perfringens), NEC (C. perfringens, C. butyricum, C. difficile), bacteremia (C. sordellii, C. tertium) and endometritis (C. sordellii).  In addition, C. septicum is associated with an occult concurrent malignancy (most commonly colorectal, also leukemia, lymphoma and sarcoma) (1).  

Epidemiology:

     Clostridia are generally opportunistic pathogens, and establish a nidus of infection in a compromised host (1).  Certain Clostridium species are ubiquitous in the environment and require exogenous introduction into the host (puncture wound or ingestion), others are endogenous members of the normal flora and require host compromise (secondary to antibiotic therapy, immunocompromised, surgical or traumatic introduction from a mucosal surface) (1).  There are essentially no natural host defenses towards the Clostridium species; there is little, if any, innate immunity and the disease does not produce immunity in the patient.   However, active immunity is achieved following vaccination with tetanus toxoid (1). 

Laboratory Diagnosis:


     Gram stain can be useful in identifying and speciating Clostridium; however, some species do not sporulate unless exposed to exacting cultural conditions (1).  Clostridia grow well on CDC anaerobic blood agar (incubated in a GasPak jar at 37 C); some other selective media include Prereduced Chopped Meat Glucose medium, BHI (brain-heart-infusion) medium, and McClung-Toabe egg-yolk agar (differential for lecithinase activity) (4).   Biochemical reactions, growth and motility characteristics, and volatile metabolic products detected via GLC are all helpful adjuncts in speciating Clostridium.  For example, C. perfringens exibits a characteristic double zone hemolysis on blood agar, are motile and will swarm on plates, demonstrates the presence of lecithinase on egg-yolk agar and produces acetic butyric acid as end-products of glucose fermentation (4,5).

     The diagnosis of some Clostridial infections do not rely up bacterial cultures, and are instead diagnosed by the detection of specific toxins, such as mouse protection studies for C. botulinum, and exotoxin B cytotoxic effect on cell culture and/or exotoxin A and B ELISA for C. difficile.  There are currently no microbiologic or serologic tests to detect C. tetani, and the diagnosis is made primarily on clinical grounds (1,5).

Treatment:

     Clostridium as a group, are generally susceptible to penicillin and penicillin/ beta-lactase inhibitor combination, and they are typically the drugs of choice (3,4).   Alternative treatments in penicillin allergic patients include: chloramphenicol, clindamycin, vancomycin, and metronidazole.   In addition to antibiotic therapy, some amount of tissue debridement is necessary in the treatment of gas gangrene.  In toxogenic clostridial infections, antitoxin and supportive therapy predominates.  Toxoid immunizations are useful in preventing tetanus (1).
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A.	Provided by Sharon Wallace, Division of Outbreak Investigation, Maryland Department 


	of Health and Mental Hygiene.


	3 outbreaks were reported to DHMH during MMWR Week 18(May 1 � May 7): 


	   2 Gastroenteritis Outbreaks


	   1 outbreak of GASTROENTERITIS associated with a Retirement Home in Garrett Co. 


	1 outbreak of FOODBORNE GASTROENTERITIS associated with a Hotel in Worcester Co.    


	1 Rash Outbreak


	1 outbreak of SCABIES associated with a Nursing Home in Allegany Co. 





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


Shien Micchelli M.D., M.S.





Case Summary:


     This patient is a premature female infant born at 25 3/7th weeks, with a birth weight of 680 grams.  The patient’s mother received no prenatal care, and presented with premature-preterm rupture of membranes.  An ultrasound performed at admission determined the patient’s approximate gestational age.  Prophylaxis antibiotic therapy was initiated.  Prenatal GC, Chlamydia, hepatitis B, HIV tests were negative, and the mother was rubella immune.


     One week later, the mother began having contractions, during which purulent fluid was observed leaking from her cervix; because of this fluid, and because the infant was not tolerating labor, a cesarean section was performed.  The infant was born significantly depressed, with APGARs of 0, 0, 4, and 6.  She was intubed and received two doses of epinephrine for bradycardia.  During initial assessment, it was noted that the infant’s right arm was very edematous, dusky and violaceous, with areas of skin breakdown, which looked possibly necrotic.  Also noted was bilateral pulmonary crackles with decreased air movement and a decrease in muscle tone throughout.  


     Several days following birth, the infant was noted to have increased abdominal girth, which was eventually determined to be necrotizing enterocolitis (NEC).  A blood culture was sent, which was positive at day 1 for gram positive anaerobic bacilli.  The organism was identified as Clostridium butyricum and antibiotics were initiated.  Surgical resection of the NEC was performed without complications.  Surgical pathology diagnosis on the terminal ileum was consistent with NEC.





Organism:


     The genus Clostridium is a heterogenous group of strictly anaerobic to aerotolerant spore-forming bacilli found in soil as well as in normal intestinal flora of man and animals (2). Although clostridia are considered gram positive, some organisms stain gram negative, and still others become gram negative upon culturing (1,2).  Only a handful of Clostridium species are pathogenic.





Clinical Significance:


     Because clostridia are ubiquitous saprophytes and are normally found on skin, a pure culture of clostridia (even in blood) may be due to accidental contamination and may not have clinical significance (1).  In determining the importance of a clinical isolate of clostridia, the clinician should consider the frequency of isolation of the species, the presence of other microbes of pathogenic potential, and the clinical symptoms of the patient.  Clostridial bacteremias associated with the highest mortality are polymicrobial or yield multiple pure cultures of Clostridium species, and are associated with clinical sepsis (1,3).  Clinical settings associated with clostridial bacteremia include peripartum/ abortion-related infections, mixed wound infection, true myonecrosis, and GI tract disease (i.e. ischemic colitis and biliary disease) (3).       There are four major categories of disease: gangrene/wound infection  (C. perfringens,








