Infections due to Staphylococci – 19/02/03
General Properties
Staphyloccus species are usually round in appearance, are gram positive organisms and do not have endospores. They usually grow in clusters resembling a grape bunch hence the derivative of the name – staphyle. The organisms are facultatively anaerobic meaning they can either be aerobes or anaerobes. They grow between 18-40ºC in a wide variety of media. 16 of the 32 species colonise humans. 
Classification

Staphlycocci are classified as a subcategory of Micrococcaceae. The other subcategories are: Micrococcus, Stomatococcus mucilaginosis. 
The most medically significant variants of the Staphylcoccus species is: aureus, epidermidis & saprophyticus (discussed in tutorial). 

Staph. Aureus (Murray 3rd Ed. 175)

The colonies of Staph aureus are usually golden in colour, due to the carotenoid pigments formed during the growth. It is also the only species that produces the enzyme coagulase, and is also clumping factor positive (i.e: this is bound coagulase, binds fibrinogen, converts to insoluble fibrin – this causes the aggregation process). 
Carriage 
The crux of the matter is – this organism is bloody common in the general population, and is more common in the hospitalised population. Organism is most found in one’s genital areas. 

Infections (Murray 3rd Ed.)
Refer to the lecture notes from the internet
Virulence Factors (Murray 3rd Ed. Pg 175)

This organism has numerous virulence factors which can be broken up into broad categories. You do not need to know each and individual toxins, but a categorical view will be presented a little later. 
Capsule: inhibits chemotaxis and phagocytosis, inhibits proliferation of mononuclear cells. Facilitates adherence to catheters and synthetic material. 

Coagulase: See above for the function of this enzyme.

Clumping factor: See above for the function of this substance

Protein A: binds to Fc portion of IgG, therefore prevents antibody action
Lipase: hydrolise lipids, an important function for the survival of these organisms in the sebaceous areas of infection
Teichoic acids: mediate the attachment of bacteria to mucosal surfaces
Toxins

Cytolytic: some lyse red blood cells, therefore killing them – or can also lyse neutrophils – therefore releasing toxic substance into surrounding tissues. 

Exfoliative & Enterotoxin: bind to class II MHC on macrophages, leads to proliferation of T cells, release of cytokines results ( systemic effects of disease arises from this process. 

Coagulase negative staphylococci (Murray 3rd Ed. Pg 185)
Note that Staph aureus is coagulase positive, as it helps in the conversion of fibrinogen to fibrin which assists in the aggregation process. They are generally whitish in appearance, are DNAase and Phosphatase negative. Such organisms have great affinity to plastic, IV lines, catheters etc. The organisms (i.e.: staph epidermidis) are introduced at the time of valve replacement (for example), with clinical signs developing only after 1 year after the inoculation. Eventually can lead to an abscess formation, separation of the suture line – therefore valve ‘separates” – mechanical heart failure results? 
Other organisms of importance are S. saprophyticus, S haemolyticus, S lugdunensis, S schleiferi. 
These organisms can cause the following infections/contamination:

Endocarditis: This occurs usually on artificial valves

Catheter and Shunt infections: Have recently become problem due to long usage of lines, catheters and shunts for the management of critically ill patients. Produce a polysaccharide slime that can protect themselves against antibiotics, and inflammatory cells. 
Prosthetic Joint infections: Hip joints commonly infected, risk of re-infection is common after being infected again and treated with re-hip-replacement and antimicrobial therapy. 
Staphylococcus Saprophyticus (Murray 3rd Ed. Pg 186)

This is mainly seen as UTI’s in young sexually active females. Infected women have pain upon urination (dysuria), pus in urine (pyuria), and bacteria and white blood cells in urine. Patients respond rapidly with antibiotics, such as: amoxicillin – and trimethoprim. 
For the following topics use lecture notes as Murray doesn’t offer any notes: 

Micrococcus and Stomatococcus

Nosocomial Staphylococcus Infections

Hospital Staphylococci

MRSA

Laboratory Diagnosis (Murray 3rd Ed. Pg 186)
For a proper diagnosis, a swab from the base of the abscess (per say) should be obtained. Blood cultures are unrewarding due to minute number of organisms for high volumes of blood. Once a swab is sent for culture, they should be put onto sheep blood enriched agar plates for growth. If the swab contains other organisms, then inoculate in agar medium that contains 7.5% NaCl which inhibits growth of other organisms, and also mannitol – important because Staph aureus only ferments it. Within 24 hours, you see the growth of Staphylococci: you see golden appearance if aureus present. Almost all times with S. aureus – you see haemolysins – this is due to the cytolytic toxins (described earlier) that destroy red blood cells. 
Diagnosis is done by the appearance of grape like growth and can also be tested for catalase positive reactions, clumping factor, coagulase ( for Staph aureus etc). Other methods include: antibiotic susceptibility patterns, biochemical profiles, phage typing (susceptibility to bacteriophages). 

Treatment, Prevention (Murray 3rd Ed Pg 187)

Obviously drug resistance is a major concern in terms of antimicrobial therapy, and this is particularly true for Staphylococci. In Australia, we are at a verge of a major outbreak of resistant organisms – such that antibiotics will become largely useless if used for treatment. The reason for the resistance is because Staphylococci produce penicillinase that break the beta-lactam rings of the antibiotics, which makes them useless and ineffective. The gene that codes for this enzyme is unfortunately transmissible, therefore the spread of resistance is prominent via this pathway. Also, resistance occurs due to the continuous alterations in the binding site for the antibiotic on the bacteria – thus making it quite difficult for drugs to work – unless we constantly develop newer drugs. Synthetic penicillins were developed, but unfortunately this did not contain the spread of resistance. 
Treatment for abscesses is to continuously drain them or surgically excise them and have them dressed with sterile products until healing by secondary intention occurs. Prevention is by having good infection control in hospitals, prescribing antibiotics after lab results come – Isolation of patients with these infection to stop spread, screening at admissions, WASH HANDS! 

Use of vancomycin is proving to be effective therapy but the organisms are showing signs of resistance to this drug as well. Signs have been widely reported in the US, and signs have also been reported here in Australia.

Some people think the bugs will win, but personally – I think we will kick their ass!  
