Causative Organisms

Pathogenesis & Clinical Findings

     The clinical manifestations of infections with E coli and the other enteric bacteria depend on the site of the infection and cannot be differentiated by symptoms or signs from processes caused by other bacteria.
E coli
Urinary Tract Infection

   E coli is the most common cause of urinary tract infection and accounts for approximately 90% of first urinary tract infections in young women .
Nephropathogenic E coli typically produce a hemolysin. Most of the infections are caused by E coli of a small number of O antigen types. K antigen appears to be important in the pathogenesis of upper tract infection. Pyelonephritis is associated with a specific type of pilus, P pilus, which binds to the P blood group substance.

E coli-Associated Diarrheal Diseases

    Enteropathogenic E coli (EPEC) is an important cause of diarrhea in infants, especially in developing countries. EPEC previously was associated with outbreaks of diarrhea in nurseries in developed countries. EPEC adhere to the mucosal cells of the small bowel. Chromosomally mediated factors promote tight adherence. There is loss of microvilli (effacement), formation of filamentous actin pedestals or cup-like structures, and, occasionally, entry of the EPEC into the mucosal cells. The result of EPEC infection is watery diarrhea.
    Enterotoxigenic E coli (ETEC) is a common cause of "traveler's diarrhea" and a very important cause of diarrhea in infants in developing countries. ETEC colonization factors specific for humans promote adherence of ETEC to epithelial cells of the small bowel. Some strains of ETEC produce a heat-labile exotoxin (LT) (MW 80,000) that is under the genetic control of a plasmid. Its subunit B attaches to the GM1 ganglioside at the brush border of epithelial cells of the small intestine and facilitates the entry of subunit A (MW 26,000) into the cell, where the latter activates adenylyl cyclase. LT is antigenic and cross-reacts with the enterotoxin of Vibrio cholerae. LT stimulates the production of neutralizing antibodies in the serum (and perhaps on the gut surface) of persons previously infected with enterotoxigenic E coli. 

Some strains of ETEC produce the heat-stable enterotoxin STa (MW 1500–4000), which is under the genetic control of a heterogeneous group of plasmids. STa activates guanylyl cyclase in enteric epithelial cells and stimulates fluid secretion. Many STa-positive strains also produce LT. The strains with both toxins produce a more severe diarrhea.

The plasmids carrying the genes for enterotoxins (LT, ST) also may carry genes for the colonization factors that facilitate the attachment of E coli strains to intestinal epithelium. 

     Enterohemorrhagic E coli (EHEC) produces verotoxin, named for its cytotoxic effect on Vero cells, a line of African green monkey kidney cells. There are at least two antigenic forms of the toxin. EHEC has been associated with hemorrhagic colitis, a severe form of diarrhea, and with hemolytic uremic syndrome, a disease resulting in acute renal failure, microangiopathic hemolytic anemia, and thrombocytopenia. Verotoxin has many properties that are similar to the Shiga toxin produced by some strains of Shigella dysenteriae type 1; however, the two toxins are antigenically and genetically distinct. Of the E coli serotypes that produce verotoxin, O157:H7 is the most common and is the one that can be identified in clinical specimens. 
     Enteroinvasive E coli (EIEC) produces a disease very similar to shigellosis. 

    Enteroaggregative E coli (EAEC) causes acute and chronic diarrhea (> 14 days in duration) in persons in developing countries. EAEC produce ST-like toxin and a hemolysin.

Others diseases like Sepsis & Meningitis

Klebsiella

    K pneumoniae is present in the respiratory tract and feces of about 5% of normal individuals. It causes a small proportion (about 1%) of bacterial pneumonias. K pneumoniae can produce extensive hemorrhagic necrotizing consolidation of the lung. It occasionally produces urinary tract infection and bacteremia with focal lesions in debilitated patients. Other enterics also may produce pneumonia. K pneumoniae and Klebsiella oxytoca cause hospital-acquired infections. 

Enterobacter aerogenes
This organism has small capsules, may be found free-living as well as in the intestinal tract, and causes urinary tract infections and sepsis.

Serratia

     S marcescens is a common opportunistic pathogen in hospitalized patients. Serratia (usually nonpigmented) causes pneumonia, bacteremia, and endocarditis—especially in narcotics addicts and hospitalized patients. Only about 10% of isolates form the red pigment (prodigiosin) that has long characterized Serratia marcescens.
Proteus

     Proteus species produce infections in humans only when the bacteria leave the intestinal tract. They are found in urinary tract infections and produce bacteremia, pneumonia, and focal lesions in debilitated patients or those receiving intravenous infusions. P mirabilis causes urinary tract infections and occasionally other infections. Proteus vulgaris and Morganella morganii are important nosocomial pathogens.

Proteus species produce urease, resulting in rapid hydrolysis of urea with liberation of ammonia. Thus, in urinary tract infections with proteus, the urine becomes alkaline, promoting stone formation and making acidification virtually impossible. The rapid motility of proteus may contribute to its invasion of the urinary tract.

Providencia

Providencia species (Providencia rettgeri, Providencia alcalifaciens, and Providencia stuartii) are members of the normal intestinal flora. All cause urinary tract infections and occasionally other infections and are often resistant to antimicrobial therapy.

Citrobacter

Citrobacter can cause urinary tract infections and sepsis.

Diagnostic Laboratory Tests

Specimens

    Specimens included urine, blood, pus, spinal fluid, sputum, or other material, as indicated by the localization of the disease process.

Immunity

Specific antibodies develop in systemic infections, but it is uncertain whether significant immunity to the organisms follows.

Treatment

   No single specific therapy is available. The sulfonamides, ampicillin, cephalosporins, fluoroquinolones, and aminoglycosides have marked antibacterial effects against the enterics, 

