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


	2 outbreaks were reported to DHMH during MMWR Week 30 (July 23�29, 2006):


	   1 Rash outbreak


	1 outbreak of HAND, FOOT, & MOUTH DISEASE associated with a Daycare (Wicomico Co.)


1 Gastroenteritis outbreak


	   1 outbreak of GASTROENTERITIS associated with a Retirement Community (Carroll Co.)





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


	Aaron A. Tobian, M.D., Ph.D.





Clinical Presentation:  A 56 year-old female with a past medical history of sinusitis, asthma, diverticulitis, fibromyalgia, type 2 diabetes, and hypothyroidism presented with greater than three months of flushing, diaphoresis, headache, abdominal pain, diarrhea (three soft watery stools daily), fever, chills, fatigue and back pain.  She had previously been evaluated for carcinoid syndrome but had negative urinary 5-hydroxyindole acetic acid (5-HIAA) and serotonin levels.  On physical exam, the patient was afebrile, normotensive, but slightly tachycardic.  The patient appeared to be in no acute distress and had a mildly tender abdominal exam in the RUQ to epigastric area with no evidence of rebound or guarding.  Otherwise, the exam was within normal limits.  CT scan of the abdomen showed a soft tissue mass in the posterior aspect of the left liver lobe.  Endoscopic ultrasound showed a large perigastic lymph node that was biopsied.  The histopathology did not indicate any malignancy, but the microbiology culture grew Streptococcus anginosus.


Organism:  The “Streptococcus milleri group” (SMG) has numerous names, but had often been considered a single species that is loosely synonymous with S. anginosus.  SMG, however, is actually composed of three distinct species, S. intermedius, S. constellatus, and S. anginosus (1).  S. intermedius and S. constellatus are more closely related to each other than S. anginosus, but all three are very similar and have many of the same phenotypic test results (2).


Clinical Significance:  Although members of the “Streptococcus milleri group” compose part of the normal flora, these bacteria also have the potential to cause purulent infections (3).  Due to the close phenotypic analysis of SMG and the difficulty with identifying the three isolates, however, the clinical syndromes with the different species are not consistently clear.  Generally, S. anginosus is the most common isolate obtained from clinical specimens found in the blood, gastrointestinal, genital and urinary tracts (3, 4).  S. constellatus can be recovered from the thorax, and S. intermedius is most often found in the head and neck area (3, 4).  Due to the ability to grow well in acidic environments, SMG often cause abscesses.  There is usually an identifiable focus of infection, which can be a deep-seated abscess in a visceral organ, such as in the gastrointestinal tract.


Epidemiology:  The “Streptococcus milleri group” is found among the normal flora of the oral cavity, throat, nasopharynx and gastrointestinal tract and is considered harmless.  Due to the controversy among the taxonomy and speciation of the SMG and also the diversity of hemolytic and Lancefield groupings, many











laboratories have failed to recognize these pathogens (5).  Consequently, there is not good data on the epidemiology of these organisms.   


Laboratory Diagnosis:  The “Streptococcus milleri group” appear as “pinpoint” colonies on a blood agar plate and all three isolates produce a sweet odor due to the production of a metabolite diacetyl that has been described as “caramel,” “butterscotch,” or “honeysuckle” (6); many microbiologists consider the odor to be diagnostic of SMG.  This group of bacteria grows well on blood agar plates at 37oC, and growth is enhanced in a CO2-enriched environment; some strains also prefer an anaerobic environment (1, 6).  The entire group of bacteria is leucine aminopeptidase (LAP) positive, positive for esculin hydrolysis, positive for arginine dihydrolase, and produce acetoin and alkaline phosphatase (6).  SMG is negative for hippurate hydrolysis, urease, and L-pyrrolidonyl--naphthylamide (PYR) (6).  In Gram-stains, the organisms of SMG appear as gram-positive ovoid cells that form chains or pairs.      


While there are many similarities within the “Streptococcus milleri group,” the three species can be separated by hemolytic and biochemical analysis.  S. anginosus and S. constellatus both belong to Lancefield serological group F, but S. constellatus is beta-hemolytic and S. anginosus is non-hemolytic (1).  S. intermedius is serologically ungroupable and non-hemolytic (1).  Whiley et. al. was the first group to differentiate the SMG into three species; they distinguished them through a biochemical scheme.  They found that S. intermedius produced -glucosidase, -galactosidase, -D-fucosidase, -N-acetylgalactosaminidase, -N-acetylglucosaminidase, and sialidase with 4-methyumbelliferyl-linked fluorgenic substrates.  S. constellatus was distinguished by the production of -glucosidase and hyaluronidase.  S. anginosus produces -glucosidase.  Although biochemical evaluation first enabled SMG isolates to be separated into three species, the “Streptococcus milleri group” can now be distinguished though PCR-amplified 16S rRNA gene sequences followed by species-specific hybridization probes (2, 5).  


At Johns Hopkins Hospital, SMG is suspected in organisms that are catalase-positive, coagulase-negative, gram-positive cocci that produce a sweet odor.  If the bacteria do not grow on bile esculin, hydrolyze arginine and do not produce acid from inulin, an API Rapid PosID commercial system is used to confirm SMG and determine the species; this system is based on biochemical testing.  Due to the close phenotypic nature of the S. milleri group, JHH reports positive samples as S. anginosus (includes S. constellatus, S. intermedius and S. milleri).     


Treatment:  Previously all members of the “Streptococcus milleri group” were treated with penicillin.  Due to the potential for resistance to-lactam agents from the horizontal transfer of penicillin-binding protein genes among streptococci, the use of single-agent penicillins or cephalosporins are not recommended (5).  The addition of an aminoglycoside to a -lactam agent is recommended.  Surgical drainage of the abscess is also required.  


References:


1.  Whiley, R.A. H. Fraser, J.M. Hardie, and D. Beighton.  Phenotypic differentiation of Streptococcus intermedius, Streptococcus constellatus, and Streptococcus anginosus strains within the “Streptococcus milleri Group.”  J Clin Microbiol.  1990; 28 1497-1501.


2.  Clarridge, J.E., S. Attorri, D.M. Musher, J. Hebert, and S. Dunbar.  Streptococcus intermedius, Streptococcus constellatus, and Streptococcus anginosus (“Streptococcus milleri Group”) are of different clinical importance and are not equally associated with abscess.  Clin Infect Dis.  2001; 32:  1511-1515.


3.  Whiley, R.A., D. Beighton, T.G. Winstanley, H.Y. Fraser, and J.M. Hardie.  .  Streptococcus intermedius, Streptococcus constellatus, and Streptococcus anginosus ( the Streptococcus milleri group):  association with different body sites and clinical infections.  J Clin Microbiol.  1992; 30 243-244.


4.  Jacobs, J.A., H.G. Pietersen, E.E. Stobberingh, P.B. Soeters.  Streptococcus anginosus, Streptococcus constellatus, and Streptococcus intermedius infections.  Clinical relevance, hemolysis, and serologic characteristics.  Am J Clin Pathol.  1995; 104:  547-553.


5.  Antony, S. and C.W. Stratton.   “Streptococcus intermedius Group.”  Mandell, Douglas, and Bennett’s principles and practice of infectious disease.  5th ed.  Philadelphia; Churchill Livingstone, 2000.


6.  Winn, W. S. Allen, W. Janda, E. Koneman, G. Procop, P. Schreckenberger, G. Woods.  Koneman’s color atlas and textbook of diagnostic microbiology.  6th ed.  Baltimore; Lippincott Williams & Wilkins, 2006. 














