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Hemorrhagic colitis and its public health implications: A review.
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ABSTRACT
Hemorrhagic colitis also known as Hamburger’s disease is a type of food poisoning caused by a specific strain of Escherichia coli: E. coli 0157:H7. The causative
agent produces toxins known as shiga-like toxins and also produces lesions causing hemorrhagic colitis with severe abdominal pains and cramps followed by bloody
diarrhea. This strain of Escherichia coli infects the large intestine and produces toxins which kill the vascular endothelial cells with consequent epithelial necrosis.
The disease is generally associated with ingestion of enterohemorrhagic E.coli (EHEC) in undercooked ground beef, unpasteurized fruit juices and milk. The
pathogen is spread by the feacal-oral route, and an infectious dose appears to be only 500bacteria.Hemorrhagic colitis which is one of the worldwide diarrheal
diseases is often misdiagnosed and causes 70,000 deaths annually. Several chemicals, toxins, drugs and infections can also cause hemorrhagic colitis. Oral
administration of antibiotics, oseltamivir, sennoside- a laxative used for cleansing and treatment of constipation has been associated with hemorrhagic colitis. This
tends to lead to certain complications such as high blood pressure. Early laboratory diagnosis (using Sorbitol MacConkey agar and other serological diagnosis) and
a high sense of hygiene must be monitored carefully in slaughterhouses where contact of meat with faecal material can occur, and at homes where contaminated
hands and utensils can aid the spread of the disease.
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INTRODUCTION
Enterohemorrhagic Escherichia coli 0157:H7, a world-wide human foodborne pathogen, causes gastroenteritis with mild to severe bloody diarrhea,
hemorrhagic colitis and hemolytic-uremic syndrome (HUS) (1,2). The ability
of this pathogen to persist in the environment contributes to its dissemination
onto a wide range of foods and food processing surfaces (3). The strain of E.
coli was first recognized as a pathogen during an outbreak of unusual gastrointestinal illness in 1982 in the United States (4). The outbreak was traced
to contaminated hamburgers and the etiological agent of the illness was identified as a rare 0157:H7 serotype of Escherichia coli in 1983.
Several chemicals, toxins, drugs and infection can also cause hemorrhagic
colitis. Oral administration of sennoside as a laxative [for cleansing and treatment of constipation] has been associated with sennoside- induced hemorrhagic colitis (5). Antibiotic-associated hemorrhagic colitis have also been
reported with hemorrhagic colitis developing on the left colon after introduction of quinolones (6) and amoxicillin- induced hemorrhagic colitis developing on the right colon. (7,8). Oseltamivir, a strategic drug for the treatment of
influenza A has been recognized as being associated with the risk of acute
hemorrhagic colitis after being administered orally. (9).
Klebsiella oxytoca was recently described as the causative organism for antibiotic-associated hemorrhagic colitis (AAHC). (10). It is currently not known if
this novel GIT infection exists in children. (7).
BACTERIOLOGY
The bacterium E. coli which is a normal inhabitant of the intestine of man
and animals has several strains of which E. coli 0157:H7 is one. This strain
which produces shiga-like toxins (11) causes severe illness and is referred to by
its toxin-producing capabilities. E. coli 0157:H7 does not produce heat-stable
or heat-labile toxins, it is non-hemolytic, sorbitol negative, ß-glucuronidase
negative and does not grow at 450C in the presence of 0.15% bile salts, hence
this serotype because of the latter characteristic cannot be isolated using
standard faecal coliform method which includes incubation at 450C. (12). One
of the virulence factors of E. coli 0157:H7 is production of a periplasmic
catalase enzyme (11). The perisplamic catalase enzyme is believed to be
involved in virulence by providing additional oxidative protection when infecting the hosts (13).
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SIGNS AND SYMPTOMS
The illness is characterized by severe abdominal cramps and diarrhea which
initially is watery but becomes grossly bloody with occasional vomiting. (14).
Fever is either low grade or absent (15). The illness is usually self-limiting with
incubation period of 2-10 days. (15).
EPIDEMIOLOGY
The first E. coli 0157:H7 outbreak was reported in 1982 and linked to ground
beef, which remains the most common vehicle for food borne outbreaks (16).
The etiology of the disease is universal and can be food borne or environmental (16). Epidemiological investigation has shown that the illness appeared to
be associated with consumption of hamburgers (17), swimming in, drinking
faecally contaminated water (18,19), consumption of contaminated sprouts,
lettuce, unpasteurized milk (20), juice (21) eating undercooked/uncooked ground
beef and through faecal-oral transmission from an infected person to a healthy
individual due to unhygienic practices. (14,16).
Close to 75,000 cases of 0157:H7 infections are now estimated to occur
annually in the United States (22). Another potential vector of Escherichia
coli 0157:H7 is filth flies which include house flies: Musca domestica. (23).
Filth flies have been shown to be vectors of Escherichia coli 0157:H7 using
the polymerase chain reaction technique (23).
PATHOGENESIS
Production of a potent shiga-like toxin is essential for many of the pathological features as well as the life-threatening sequelae of STEC infection (24).
Orally ingested STEC must initially survive the harsh environment of the
stomach before competing with other gut microbes to establish intestinal
colonization (25) as they are resistant to the acidity of the stomach (26). The
rpoS factor regulates genes enabling E. coli organisms to survive for extended
period before pH 2.5 (27). Certain STEC strains are capable of causing A/E
lesions on enterocytes (28). Other adherence factors implicated in STEC
pathogenicity include the fimbriae and lipopolysaccharides (29). Studies with
rabbits have shown the direct enterotoxic properties of shiga-like toxins on
the villus epithelial cells in the ileum (13) and intravenous injection of stx1
into rabbits caused diarrhea with edematous and hemorrhagic lesions in the
mucosa and submucosa of the cecum (13). The toxin binds principally to distal
convoluted tubules in adult kidney and to the glomeruli and convoluted tubules
in infants (25). Tubular necrosis is also seen in a proportion of cases (30).
LABORATORY DIAGNOSIS
Laboratory examination of stool is likely to show the presence of E. coli
0157:H7, though the test is not done routinely.
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After development of HUS however, there is likelihood of anaemia and thrombocytopenia (15,30). Strains of Verocytoxic E. coli 0157 are cultured on
sorbitol MacConkey medium for their selectivity (31). Detection of VTEC in
faecal sample has also been used successfully as a diagnostic tool (24). Serological diagnosis of VTEC infection primarily in cases of HUS has also been
described with serological responses and secretory immune response in Hemorrhagic colitis due to E. coli 0157 appearing to have been little studied (31).
Enzyme-linked immuno-strip biosensor can also be used to detect E. coli
0157:H7 (32). Urinalysis may reveal hematuria and proteinuria, elevated
creatinine levels, slight leukocytosis and thrombocytopenia (33, 30).
COMPLICATIONS
About 5-10% of individuals with E. coli 0157:H7 infections develop a potentially fatal complication called hemolytic-uremic syndrome (HUS) characterized by renal failure (14) occurring in 55-70% of patients and hemolytic
anemia (30). This conditions usually occurs in younger children (10-15%) (23years) and can lead to permanent kidney damage or death (1, 30). Oliguria
and edema may also set in some individual develop complications of the nerve
or brain damage such as seizures and strokes (15).
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PROGNOSIS AND TREATMENT
Majority of infections resolve completely (27). One-third of patients with
HUS have abnormal kidney function many years later, 3-5% die, a few require
long-term dialysis and another 8% develop other lifelong complications such
as high blood pressure, seizures, blindness, paralysis and perhaps surgery (30).
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Most people recover without antibiotics and antibiotics may precipitate kidney complications (6, 7, 8). Blood transfusion and kidney dialysis often may
be required (14).

17.

CONCLUSION AND RECOMMENDATION
Since hemorrhagic colitis is a type of food poisoning which is often being
misdiagnosed, learning more about the ecology of the aetiological agent in
cattle and other ruminants is an indispensable tool.
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Good and proper hygienic practices should be implemented in the handling and
processing of meats, vegetables and juices by food handlers and day-care
centres, as this decrease in the incidence of hemorrhagic colitis would decrease
to a larger extent the development of HUS and other complications.
Other methods such as the serological approach for the detection of E. coli
0157:H7 should also be utilize.
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