18

Bacterial Colitis

Harry T. Papaconstantinou, M.D." and J. Scott Thomas, M.D."

ABSTRACT

Bacterial colitis results in an inflammatory-type diarrhea that is characterized by
bloody, purulent, and mucoid stool. These diseases have been designated as bacterial
hemorrhagic enterocolitis. Associated symptoms include fever, tenesmus, and severe
abdominal pain. The pathologic changes range from superficial exudative enterocolitis to
a transmural enterocolitis with ulceration. Common pathologic bacteria causing bacterial
colitis include Campylobacter, Salmonella, Shigella, Escherichia, and Yersinia species. The
primary source of transmission is fecal-oral spread and ingestion of contaminated food and
water. Although detailed history and identification of specific risk factors assist in the
diagnosis, definitive diagnosis requires bacterial identification. Therefore, the physician
must be familiar with the disease pathophysiology, epidemiology, and specific diagnostic
modalities for clinical diagnosis and management. Specific tests are used to detect enteric
pathogens and include stool and rectal swab culture, histology, and identification of specific
bacterial toxins. Although many of these bacterial colitis infections are self-limiting,

antibiotics should be used for high-risk patients and patients with complicated disease.
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Objectives: On completion of this article, the reader should be able to diagnose and treat bacterial colitis caused by common organisms.

Acute infectious bacterial diarrhea is a common
presenting problem in general practice and is a signifi-
cant health problem in both developing and developed
regions of the world. Children, elderly persons, and
immunocompromised individuals are especially suscep-
tible to these infections. Common modes of transmis-
sion include the fecal-oral route, animal hosts, ingestion
of contaminated food and water, and close human-to-
human contact. Infection through direct contact is
common in areas where people are housed together
with potential exposure to compromised hygiene (i.c.,
day care centers and nursing homes)." The ingestion of
water and food contaminated with pathogenic micro-
organisms is a significant source of disease transmission

and has caused large outbreaks of disease in the United
States.>?

Bacterial diarrhea can be classified into nonin-
flammatory diarrhea and inflammatory diarrhea. Non-
inflammatory diarrhea is caused by pathogenic bacteria
(i.e., enterotoxigenic Escherichia coli and Staphylococcus)
that alter normal absorptive and secretory processes of
the bowel, leading to watery diarrhea without febrile
illness. Inflammatory diarrhea is characterized by
bloody and mucopurulent stool that is often associated
with fever, tenesmus, and severe abdominal pain. Com-
mon pathogenic bacteria causing inflammatory diarrhea
include Campylobacter, Salmonella, Shigella, enteroinva-
sive and enterohemorrhagic Escherichia coli, Yersinia,
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Chlamydia, Neisseria, and tuberculosis. These organ-
isms cause a bacterial hemorrhagic enterocolitis and are
the focus of this article.

CANMPYLOBACTER

Campylobacter, a curved, highly motile microaerophilic
gram-positive rod, has become one of the major causes of
infectious diarrhea today.4 The most important species
found in human infections is Campylobacter jejuni. In the
United States, 4% to 11% of all cases of diarrhea are
caused by C. jejuni, and the isolation of Campylobacter
species in these patients is two times more common than
that of Salmonella and seven times more common than

that of Shigella.”

Epidemiology

Transmission occurs most commonly through contami-
nated poultry and is acquired by eating undercooked
chicken. The reservoir for this organism is enormous
because many animals can be infected and includes
cattle, sheep, swine, birds, and dogs.

Clinical Features

After ingestion, the incubation period is 24 to
72 hours. Clinical illness manifests as frank dysentery,
with few patients exhibiting watery diarrhea or asymp-
tomatic excretion.* The most common clinical symp-
toms are diarrhea and fever (90%), abdominal pain
(70%), and bloody stool (50%). Localized infections of
the terminal ileum and cecum can suggest a clinical
picture of acute appendicitis. Campylobacter species
possess oxidase and catalase activity that facilitates
invasion and ulceration in the colonic mucosa, result-
ing in bloody stools. Most illnesses last less than
1 week, although symptoms can persist for 2 weeks
or more and relapses occur in as many as 25% of
pattients.6 In up to 16% of patients, prolonged carriage
of the organism can occur for 2 to 10 weeks. Recurrent
and chronic infection is generally reported in immu-
nocompromised patients.

Complications of Campylobacter infections are
rare and include gastrointestinal hemorrhage, toxic
megacolon, pancreatitis, cholecystitis, hemolytic-ure-
mic syndrome (HUS), meningitis, and purulent arthri-
tis. Reiter syndrome and Guillain-Barré syndrome are
conditions that may follow C. jejuni enterocolitis. Re-
iter syndrome is a reactive arthritis that is observed
more frequently in patients who carry the HLA-B27
pheno'fype.7’8 Guillain-Barré syndrome is found as a
chronic sequel of C. jejuni infections with serotype
HS:19. Cross-reactivity of antibodies to C. jejuni
lipopolysaccharide and antigenic determinants of nerve
gangliosides are speculated to contribute to the nerve

damage in these patients that result in muscle weakness
and sensory nerve abnormalities.’

Diagnosis

Stool examination reveals the presence of fecal leuko-
cytes and erythrocytes supporting the diagnosis of
colitis, and laboratory tests frequently indicate volume
depletion and leukocytosis. Colonoscopic findings show
segmental edema, loss of normal vascular pattern with
ulceration, and patchy involvement of the colonic mu-
cosa.’’ These tests, however, are nonspecific. Diagnosis
can be established only by culture of organisms. The yield
of C. jejuni is higher from colonic tissue culture than stool
culture." Campylobacter species grow much more slowly
than other enteric bacteria; therefore, successful identi-
fication requires culture on Skirrow’s selective medium
incubated at 42°C under an atmosphere of 5% O, and
10% CO,.

Treatment

Most patients with mild to moderate C. jejuni enter-
ocolitis do not benefit from antibiotic therapy because
this illness is usually self—limiting.12 Treatment is
reserved for patients with dysentery and high fever
suggestive of bacteremia and debilitated or immuno-
compromised patients. Quinolone antibiotics should be
used empirically because isolation and identification of
the pathogen takes time and quinolone antibiotics are
active against Campylobacter, Shigella, and other com-
mon enteric pathogens.

Resistance to fluoroquinolones is a major prob-
lem in parts of the developing world and has been
identified in certain parts of the United States. In a
large study from Minnesota, human isolates of Campy-
lobacter species exhibited a rise in quinolone resistance
from 1.3% to 10.2% between 1992 and 1998.1% Resist-
ance has been linked to foreign travel, local patterns of
fluoroquinolone use, and antibiotic use in animal hus-
bandry. In areas where fluoroquinolone resistance is
common, azithromycin has proved effective and should
be used.

Although C. jejuni is sensitive to erythromycin in
vitro, therapeutic trials have shown no effect on the
clinical course when compared with placebo.14 How-
ever, fecal excretion of the organism is reduced by
erythromycin.

SALMONELLA

Salmonella species are gram-negative, rod-shaped ba-
cilli that are members of the Enterobacteriaceae family.
Salmonella typhi and Salmonella paratyphi cause typhoid
tever, and other Sal/monella species are associated
with gastroenteritis, enterocolitis, and focal infections
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including meningitis, septic arthritis, cholangitis, and
pneumonia.ls’16

Epidemiology

Salmonella is considered primarily a food-borne infec-
tion. The major route of transmission is by the “5 Fs™
flies, food, fingers, feces, and fomites. Large outbreaks of
Salmonella species—induced enterocolitis are frequently
derived from institutional dinners and contaminated
food and water supply. In the United States, the two
most common serotypes that result in enterocolitis are
Salmonella enteritidis and Salmonella zjzp[;imurium.4 The
incidence of these infections is estimated as 20 cases per
100,000 population in the United States. Nonhuman
reservoirs play a crucial role in transmission of this
disease, with up to 80% of outbreaks being caused by
animals or animal products. Poultry has the highest
incidence of Salmonella contamination (40% turkeys,
50% chickens, and 20% of commercial egg whites).
Household pets, especially turtles and lizards, have also
been implicated in outbreaks of Sal/monella. Infectivity of
a specific strain is related to its serotype and inoculum
quantity.

S. typhi is the primary cause of typhoid fever, with
~500 cases occurring in the United States each year."®
This organism is unique among the Sa/monella species in
that its only natural reservoir is humans. Identification of
an infection could indicate the presence of a carrier state;
therefore, public health authorities should be notified so
that chronic carriers can be registered and the micro-
organism typed so that outbreaks can be traced.

Clinical Features

Nontyphoidal Salmonella infections arise with nausea,
vomiting, abdominal cramps, and diarrhea. The diar-
rhea can vary from loose stools to dysentery with grossly
bloody and purulent feces. Symptoms arise 8 to 48 hours
after ingestion of contaminated food. The illness lasts
for 3 to 5 days in patients manifesting with gastro-
enteritis and 2 to 3 weeks in patients who develop
enterocolitis. Toxic megacolon is a known complication
of Salmonella colitis.r” Bacteremia occurs in up to 10%
of patients and can result in focal infections such as
meningitis, arteritis, endocarditis, osteomyelitis, septic
arthritis, and focal abscesses.'? Predisposing factors
that increase the risk of salmonellosis include sickle
cell anemia, hemolytic anemias (malaria), immunosup-
pression (corticosteroids, chemotherapy, and acquired
immunodeficiency syndrome [AIDS]), low gastric
acidity (H, receptor blockers and resection of the
stomach), and patients at extremes of age (infants
<1 year old and elderly patients > 60 years old).* A
chronic carrier state is seen in less than 1% of infected
individuals and is usually associated with structural

abnormalities of the biliary tract, such as cholelithiasis,
or the urinary tract, such as nephrolithialsis.18

Clinical symptoms of §. #yphi, also known as
typhoid fever, include sustained hectic fever, delirium,
abdominal pain, splenomegaly, persistent bacteremia,
and “rose spot” skin rashes.” Untreated, the illness lasts
~4 weeks. Typhoidal disease is not truly an intestinal
disease and has more systemic than intestinal symp-
toms. Ingested organisms penetrate the small bowel
mucosa and rapidly enter the lymphatics, mesenteric
lymph nodes, and then the bloodstream. After this
initial bacteremic event, the organism is sequestered
in macrophages and monocytic cells of the reticuloen-
dothelial system. These sequestered cells multiply and
reemerge several days later in recurrent waves of bac-
teremia spreading throughout the host and infecting
many organ sites. The liver, spleen, and lymph nodes
(including Peyer’s patches) become involved and may
result in focal areas of liver and spleen necrosis, acute
cholecystitis, and microperforations in the terminal
ileum. Erosion into blood vessels may produce severe
intestinal hemorrhage. After 6 weeks, ~50% of patients
with typhoid fever still shed organisms in their feces.
This declines with time to 1% to 3% shedding organ-
isms at 1 year, which is defined as a chronic carrier state.
Patients who are high risk for the carrier state are older
patients, women, and patients with biliary disease.'>'®

Diagnosis

Diagnosis of salmonellosis and typhoid fever is established
by isolating the organism. Blood culture during episodes
of bacteremia is positive in up to 90% of patients within
the first week of symptoms with §.zyphi. Cultures from
stool, rectal swab, and endoscopic biopsy specimens are
effective. Endoscopic evaluation of the colon in patients
with nontyphoidal salmonellosis reveals hyperemia, fri-
ability of the mucosa, ulcerations, aphthous erosions, and
deep fissures with segmental involvement of the co-
lon.?°In patients with S. #yphi the involvement parallels
the anatomic location of Peyer’s patches (terminal ileum
and proximal colon) with characteristic oval contour
ulcerations with raised margins and a clear white base.

Treatment

Most cases of nontyphoidal Sal/monella enterocolitis are
self-limiting and do not require antibiotic therapy.
Antibiotic therapy has no effect on duration of illness,
diarrhea, or fever, and some studies have shown pro-
longed fecal excretion in antibiotic-treated pa-
tients.>"*> Therefore, antimicrobial therapy should
not be used in most cases of nontyphoidal Sa/monella
enterocolitis. Exceptions include patients with lympho-
proliferative disorders, malignancy, AIDS, transplan-
tation, prosthetic implants, valvular heart disease,
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hemolytic anemias, extreme ages of life, and symptoms
of severe sepsis. Amoxicillin, quinolones, or trimetho-
prim-sulfamethoxazole (TMP-SMX) are first-line
antibiotics for uncomplicated disease; parenteral
third-generation cephalosporin or quinolones are re-
served for more severe infections.?

The antibiotic treatment for Sa/monella typhoid
and typhoid fever is chloramphenicol, TMP-SMX, and
ampicillin. However, worldwide emergence of organ-
isms that are resistant to these antibiotics has caused
concern. A 10- to 14-day course of a quinolone is highly
effective for the treatment of typhoid fever, and quino-
lone antibiotics have become the treatment of choice in
eradicating the carrier state.”

SHIGELLA

Shigellae are a group of gram-negative enteric organisms
that are included in the Enterobacteriaceae family and
cause a broad spectrum of gastrointestinal illness ranging
from mild diarrhea to life-threatening dysentery. There
are four major subgroups: Shigella dysenteriae (group A),
S. flexneri (group B), 8. boydii (group C), and S. sonnei
(group D).* Shigellosis is a worldwide endemic disease
and is responsible for more than 650,000 deaths each
year.”” In the United States, S. somnei is the most
common serotype and is the cause of nearly 80% of
bacillary dysentery.24S. dysenteriae and §. flexneri are the
predominant species causing endemics and pandemics in
developing countries.

Epidemiology

Shigella is highly contagious and requires only a small
number of ingested inocula to yield clinical symptoms in
infected volunteers.”” The disease is spread readily
through person-to-person contact with fecal-oral and
oral-anal contacts. In developed countries, Shige/la in-
fection is most commonly seen in day care centers,
nursery schools, and male homosexuals.?®?’

Clinical Features

After ingestion, incubation periods range between 6 hours
and 9 days. The classic presentation of bacillary dysentery
is with crampy abdominal pain, rectal burning, and fever,
associated with multiple small-volume bloody mucoid
stools. All Shigella species are capable of elaborating
Shiga toxin, a potent toxin that is enterotoxic, cytotoxic,
and neurotoxic.® Initial diarrhea is watery without gross
blood and is related to the action of enterotoxin. The
second phase is associated with tenesmus and small-
volume bloody stools that occur 3 to 5 days after onset
and corresponds to invasion of the colonic epithelium and
acute colitis. Toxic, highly febrile illness is associated with
severe colitis; however, bacteremia is distinctly uncom-

mon. Severe complications are relatively common and
include intestinal perforation, megacolon, septic shock,
HUS, profound dehydration, hypoglycemia, hyponatre-
mia, seizures, and f:ncephalopathy.29 Arthritis, joint pain,
and effusions may appear and are usually associated with
HLA-B27. This clinical picture is a result of cross-
reacting antigens with Shige/la proteins resulting in
circulating antibody-antigen complexes.30

The clinical course of shigellosis is variable with
children exhibiting mild infections lasting no more than
1 to 3 days. Infections in adults last ~7 days, and severe
cases may have persistent symptoms for 3 to 4 weeks.
Untreated disease with a prolonged course may be
confused with ulcerative colitis. Chronic carriers are
uncommon and are susceptible to intermittent attacks
of the disease.

Diagnosis

The diagnosis of shigellosis is suspected by the triad of
lower abdominal pain, rectal burning, and diarrhea. Stool
studies reveal multiple polymorphonuclear leukocytes
and red blood cells. Stool culture is necessary to make a
definitive diagnosis, and the yield is increased when fecal
leukocytes and blood are present. Colonoscopy reveals
erythema, edema, loss of vascular pattern, punctuate
hemorrhagic spots, mucosal friability, aphthoid erosions,
star-shaped ulcers, and adherence of grayish-white mu-
copurulent material.>*?> The most common site of in-
volvement is the rectum and sigmoid colon and can
extend continuously toward the proximal colon. To
distinguish this disease from idiopathic ulcerative colitis,
colonic biopsies are required within 4 days of onset of
symptoms. Otherwise, positive stool cultures and dra-
matic improvement on antibiotics are the only distin-
guishing factors in patients with prolonged shigellosis.

Treatment

Treatment is initiated with volume resuscitation and
specific therapy for complicating conditions such as
seizures, encephalopathy, and intestinal perforation.
Antibiotic treatment is always indicated for Shigella
infections because of its ease of transmission and pro-
pensity to cause life-threatening illness.12Sbigel/a resist-
ance to sulfonamides, tetracyclines, ampicillin, and
TMP-SMX exists worldwide, and they are therefore
not recommended as empirical therapy. Quinolones are
the current drugs of choice for shigellosis in adults. In
children, azithromycin is preferred because quinolone
safety may be an issue.

ESCHERICHIA COLI SPECIES
Escherichia coli species are found as normal intestinal
microflora in humans and animals. Most strains are
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relatively harmless in the bowel; however, there are five
major groups of E. co/i that cause enteric infections,
each with specific virulence factors that include toxin
production, adherence to epithelial cells, and invasive-
ness. These groups include enteropathogenic E. coli
(EPEC), enterotoxigenic E. coli (ETEC), enteroadherent
E. coli (EAEC), enteroinvasive E. co/i (EIEC), and
enterohemorrhagic E. coli (EHEC).3334 Specific viru-
lence factors for each group are encoded by specific
genetic elements (plasmids or chromosomal genes) that
determine pathogenicity. The EPEC strains are associ-
ated with diarrhea in hospitalized infants and nursery
outbreaks, and EAEC strains cause persistent diarrhea in
children. The ETEC strains are a major cause of out-
breaks in travelers to tropical or subtropical areas. With
these three infections, patients develop frequent bowel
movements within 1 to 2 days after exposure, reflecting
the action of enterotoxins on the intestinal mucosa. The
pathogenic subtypes EIEC and EHEC cause hemorrha-
gic colitis with frequent bloody or mucoid diarrhea. E. co/i
0O157:H7 is a specific and most common form of EHEC
that was first identified in 1983 and has subsequently
evolved into an important cause of frequent outbreaks of
acute bacterial colitis. This EHEC subtype is the focus of

the following discussion.

Epidemiology

E. coli O157:H7 is a virulent organism requiring a small
inoculum of 10 to 100 organisms to produce illness.® Tt
is estimated that over 70,000 cases of illness occur each
year with ~60 deaths.*® Cattle are the primary reservoir
of infection, and the organism is routinely found in the
intestinal tract of healthy animals with a 10% and 50%
carriage rate.>>3* Cattle lack the gut vascular receptors
required for binding the Shiga toxins found within the
O157:H7 organism, which may explain the lack of
disease in these animals.’” The majority of outbreaks
(66%) are a result of consumption of contaminated food
and are most commonly traced to inadequately cooked
ground beef. Other common forms of transmission
include human-to-human contact (19%) especially in
child care centers, waterborne sources (12%), and direct
animal contact (3%).%>® This organism can survive in
the environment for months, making the risk for in-
fection in contaminated areas higher. Risk factors for
disease include young and old age, antibiotic therapy
prior to infection, and prior gastrectomy. Young children
in day care centers have been shown to shed the
organism for up to 2 to 3 weeks after infection.

Clinical Features

After ingestion, the incubation period averages 3 to
4 days but can range between 1 and 10 (:1alys.33"3'4 The
clinical picture of E. co/i O157:H7 infection is variable

and can mimic that of other diseases such as inflamma-
tory bowel disease, pseudomembranous colitis, or ische-
mic colitis. Symptoms range from an asymptomatic
carrier state to diarrhea, either bloody or nonbloody.
Vomiting occurs in over 50% of patients; however, fevers
are rare. Symptoms usually last for 1 week, and admis-
sion to the hospital may be required in up to 40% of
infected patients. The most dreaded complications are
HUS and thrombocytopenia, which are caused by mi-
croangiopathic injury resulting from organism produc-
tion of Shiga toxin.***’E. co/i O157:H7 is the most
common cause of HUS in the United States, and
serologic data suggest that it is responsible for the
majority of patients with thrombocytopenic purpura.

Diagnosis

The majority of hospital-based laboratories are routinely
testing for E. co/i O157:H7 in stool cultures. Sorbitol-
containing MacConkey agar is used to isolate the
organism because growth in this medium requires the
unique capacity of this organism to ferment sorbitol.
Sorbitol-fermenting colonies are then tested with anti-
sera against O157 and H7 antibodies.>® Colonoscopic
findings in infected individuals reveal mucosal hyper-
emia, shallow ulcerations, marked edema, hemorrhage,
erosions, and longitudinal ulcer-like lesions throughout
the colon.*’ Inflammatory changes in the mesenteric fat
are common and most prominent in the right colon.*
Computed tomography (CT) scan shows a target sign
indicative of diffuse thickening of the colonic wall. ¥

Treatment

The severity of the hemorrhagic colitis and frequency of
complications such as HUS and thrombotic thrombocy-
topenic purpura suggest that antibiotic therapy for E. coli
O157:H7 is imperative. However, clinical data do not
support the role of antibiotic use. In fact, a prospective
randomized controlled trial found no effect of antibiotics
on the progression of symptoms, excretion of the organ-
ism, or development of HUS.* Retrospective studies
found that antibiotics prolong bloody diarrhea, increase
fatalities, or have no effect.*** Other studies have linked
use of TMP-SMX and ciprofloxacin to increased pro-
duction and increased extracellular release of Shiga toxin,
respectively.*®*” Specific therapies such as antimotility
agents are associated with an increased risk of HUS.*
Combined, these data indicate that antibiotics and anti-

motility agents should be avoided in patients with pre-
sumed EHEC infections.

YERSINIA
Yersinia enterocolitica and Yersinia pseudotuberculosis are
gram-negative facultative anaerobic bacilli that closely
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resemble E. coli.* These two species are pathogenic
toward humans and infect Peyer’s patches and mes-
enteric lymph nodes resulting in the potential to cause
systemic infection. Yersinia enterocolitis is of partic-
ular importance to the surgeon because of its preva-
lence and capacity to mimic regional enteritis and
appendicitis.

Epidemiology

Infection with Yersinia occurs through the fecal-oral
route, by hand-to-mouth transfer following handling
of contaminated animals or animal products, or by
the ingestion of contaminated food or water. The
ability of the organism to grow at 4°C means that
refrigerated meats can be the source of infection.
Undercooked pork products and contaminated milk
products are common foods implicated in this in-
fection.'? Children are affected more frequently than
adults. Other predisposing factors include cirrhosis,
hemochromatosis, acute iron poisoning, transfusion-
dependent blood dyscrasias, immunosuppressed pa-
tients, diabetics, and elderly and malnourished indi-
viduals.

Clinical Features

Y. enterocolitica and Y. pseudotuberculosis cause similar
signs and symptoms. Typical complaints are fever, diar-
rhea, and abdominal pain lasting 1 to 3 weeks. Nausea
and vomiting occur in 15% to 40% of cases. Fecal
leukocytes, blood, or mucus may be present in stool
specimens. Patients with mesenteric adenitis or ileitis
may have a syndrome clinically indistinguishable from
acute appendicitis.12 Other symptoms that can occur
include a migratory polyarthritis, Reiter syndrome (com-
mon in HLA-B27-positive patients), and erythema

nodosum.”*’

Diagnosis

Routine laboratory testing is usually nonspecific. Yersinia
can be isolated from the stool, mesenteric lymph nodes,
peritoneal fluid, abscesses, or perhaps blood. Fecal iso-
lation can be difficult because of normal flora over-
growth, and detection can be enhanced by cold
incubation at 20°C to 25°C. Hemagglutination is a
useful indirect test to detect Yersinia infection, and titers
in the range of 1:128 in previously healthy individuals are
suggestive of infection.

Barium enema typically demonstrates thickening
of mucosal folds; round filling defects in the mucosa
(indicating swollen lymphoid tissue), and fine luminal
irregularities without narrowing in the terminal
ileum.>® Colonoscopic examination shows round or
oval elevations with or without ulceration in the ileum

and yellow oval aphthae of the colon, mimicking
Crohn’s disease.’>?

Treatment

The value of antimicrobial therapy in mesenteric ad-
enitis and enterocolitis is unclear as these infections are
usually self-limited. However, patients with prolonged
enteritis, extraintestinal manifestations, or increased
risk of septicemia should be treated with antibiotics
such as aminoglycosides, TMP-SMX, doxycycline, or
ﬂuoroquinolones.53 There has been no evidence of
acquired resistance in recent Yersinia isolates.”* How-
ever, in vivo treatment failures have been reported with
third-generation cephalosporins and imipenem.> Sep-
ticemic patients have mortality rates in the 50% to 75%
range despite appropriate antibiotic therapy. Preven-
tion should be emphasized and focus on safe handling
and preparation of all foods, especially pork and milk.
Hand washing after toilet use or diaper changes as well
as after the handling of animals or pets is mandatory.

TUBERCULOSIS

Gastrointestinal tuberculosis is widely prevalent in the
developing world and continues to be a health hazard
despite progress in prophylaxis and treatment. Clinical
manifestations of this disease continue to challenge the
diagnostic and therapeutic skill of treating physicians.

Epidemiology

In developing countries, the resurgence of tuberculosis
has closely paralleled the AIDS epidemic.se”s7 Tuber-
culosis organisms that infect the gastrointestinal tract
include Mycobacterium tuberculosis and Mycobacterium
bovis. M. tuberculosis is primary to the lungs and can be
carried to the intestinal tract by the swallowing of
infected sputum. This is most commonly seen in patients
with cavitary lung lesions. M. bovis is transferred
through the ingestion of unpasteurized milk. The ileo-
cecal region is the most common site for infection,

but segmental and occasionally universal colitis can be
observed.”®

Clinical Features

Presenting symptoms are abdominal pain, weight loss,
anorexia, and fever. Abdominal pain is located in the
area of disease involvement. Three pathologic forms of
intestinal tuberculosis are described and can be seen in
the same patient; ulcerative, hyperplastic, and scle-
rotic.’” This spectrum of pathologic presentation and
its predilection for the ileocecal region are similar to
findings in Crohn’s disease, making the diagnosis

difficult.
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Physical examination may reveal the presence of a
right lower quadrant mass. Stricture or ulceration may
also occur and can simulate the appearance of a malig-
nancy, prompting an oncologic resection of the involved
segment of intestine.

Diagnosis

Definitive diagnosis is achieved by identification of
M. tuberculosis or M. bovis. However, these organisms
are difficult to culture and detect, and a definitive
diagnosis is possible in a small number of patients.
Therefore, a high index of suspicion must be main-
tained to diagnose these patients, especially in the
absence of pulmonary disease. A positive tuberculin
skin test is a helpful screening test but is not diag-
nostic, and rarely will acid-fast bacilli (AFB) be found
in the stool.

Radiologic studies are helpful but not necessarily
diagnostic of the condition. Barium contrast enema
performed by enteroclysis has been the traditional
method of evaluation and diagnosis. Classic radiologic
features include contracted terminal ileum with a wide,
open ileocecal valve (Fleischner sign) and a narrow ileum
opening into a contracted cecum (Sterlin’s sign).59 Ultra-
sound examination in ileal disease has shown a non-
specific finding of the “pseudokidney sign,” suggesting
an echogenic center surrounded by a sonolucent rim,
correlating with a thickened bowel wall. Findings on CT
scan include ascites, adenopathy, abscess, and additional
thickened bowel.®>®! Asymmetric bowel wall thickening
and enlarged necrotic lymph nodes are suggestive of the
diagnosis of tuberculous colitis.

Colonoscopy has emerged as the diagnostic mo-
dality of choice and allows diagnostic procedures such as
biopsy and fine-needle aspiration for histopathology,
AFB staining, and culture.”” Macroscopically, the disease
can be difficult to differentiate from Crohn’s disease.
Transverse ulcerations can be helpful. Histopathologic
examination may reveal the presence of granulomas,
caseous necrosis, and submucosal Langhans giant cells
that are strongly suggestive of the diagnosis. Pathologic
diagnosis may not always be accomplished by culture, and
clinical, radiologic, and colonoscopic evidence suggestive
of gastrointestinal tuberculosis warrants initiation of a
therapeutic trial.

Treatment

Medical therapy is the mainstay of treatment, and
surgery should be avoided if possible to give maximal
time for the results of chemotherapy to be assessed.
Medical therapy consists of two phases.”® The induction
phase consists of isoniazid, rifampin, pyrazinamide, and
ethambutol or streptomycin taken daily for 2 months.
The patient is then switched to the continuation phase,

consisting of isoniazid and rifampin daily for 4 months.
Prolonged continuation phase antibiotics (9 to
12 months) with the addition of ethambutol are neces-
sary for resistant organisms. Surgery is indicated with
specific complications. The most common complication
is acute intestinal obstruction, followed by perforation,
malabsorption, fistulae, and bleeding from an ulcer.
Appropriate protective equipment is required in the
operating room to minimize risk of transmission to the
operative team.

CHLAMYDIA SPECIES

Chlamydia species are obligate, intracellular organisms
that consist of three major subgroups: C. psittaci,
C. trachomatis, and C. pneumoniae. C. trachomatis repre-
sents the most common sexually transmitted disease and
can be subdivided into lymphogranuloma venereum

(LGV) and non-LGV strains.®

Epidemiology
Asymptomatic infected persons are the main reservoir of
continued transmission.

C. trachomatis is a common cause of proctitis in
homosexual males practicing anoreceptive intercourse.®®
Approximately 5% of gay men are asymptomatic carriers
of C. trachomatis.

Clinical Features

The most common presenting features are bloody diar-
thea and mucopurulent anal discharge followed by
tenesmus and rectal pain. Severity can be mild to severe
ulcerative proctocolitis. Confusion with Crohn’s disease
is common because of the chronic diarrhea and potential
for perianal fistula formation.®* Progressive involvement
of the bowel wall and replacement with fibrotic tissue
lead to stricture formation.

Diagnosis

Culture of C. trachomatis can be obtained by stool or
rectal swab culture onto McCoy cells. Many lubricating
products used in the office setting contain bacteriostatic
substances that may result in decreased culture yield.
Colonoscopy reveals normal to moderate inflammatory
changes with mucosal friability and small erosions in the
distal 10 to 15 cm of the rectum.®® Histopathologic
specimens reveal granulomatous inflammation (nonca-
seating), inflammatory cell infiltrates, and crypt abscesses.

Treatment
Tetracycline or doxycycline is the current treatment
of choice for uncomplicated C. frachomatis proctitis.
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Fluoroquinolones or azithromycin can be considered
in patients unable to tolerate tetracyclines.4 Counsel-
ing should also occur with regard to the mode of
transmission and any potential contacts.

NEISSERIA GONORRHOEAE

Neisseria gonorrhoeae is a gram-negative coccus organism
occurring in pairs or clumps; upon microscopic exami-
nation, the organism appears as intracellular gram-neg-
ative diplococci.

Epidemiology

Gonorrhea is a common sexually transmitted infectious
disease that involves mucous membranes of the urethra,
vagina, and cervix. Rectal infection is most commonly
seen in homosexual males and is transmitted through
anoreceptive intercourse. Women may become infected
through similar practices; however, vaginal discharge of
infected secretions can infect rectal mucosa everted or
exposed at defecation.®

Clinical Features

Symptoms begin approximately 1 week after exposure
and consist of pruritus, mucopurulent discharge, rectal
bleeding, and diarrhea.®® Symptoms suggesting sexually
transmitted disease in other locations may also be present.
Asymptomatic rectal infection is prevalent, and the acute
proctitis of the lower rectum (most commonly involved
region) may reflect inoculum size or trauma during anal
intercourse. Anoscopy may reveal mucopurulent exudate
and inflammatory changes of the rectal mucosa, although
differentiation from C. frachomatis or herpes simplex virus
infection can be difficult.

Diagnosis

Confirmation of Neisseria organisms can be obtained by
rectal swab culture inoculated onto selective chocolate
agar (Thayer-Martin) incubated in carbon dioxide.®>%¢

Treatment

Therapy is directed against P-lactamase—producing
strains of N. gomorrhoeae. Single-dose ceftriaxone,
125 mg intramuscularly, cures 99% of uncomplicated
anorectal gonorrhoeae.67 Fluoroquinolone use is an
acceptable alternative.

CONCLUSION

Bacterial colitis—associated bloody diarrhea is commonly
encountered in medical practice. A thorough under-
standing of epidemiologic factors including bacterial

reservoirs, modes of transmission, and virulence factors
is required for identification and treatment of these
disease processes. Campylobacter, Shigella, Salmonella,
Escherichia coli, and Yersinia are commonly encountered
pathogens causing bacterial hemorrhagic enterocolitis as
a result of fecal-oral or food and water contamination.
Chlamydia trachomatis and Neisseria gonorrhoeae are sex-
ually transmitted bacterial organisms that can cause
proctitis. Stool studies are frequently positive for fecal
leukocytes and red blood cells. Although nonspecific,
this finding increases the yield for bacterial stool culture
of enteric pathogens. Many of these illnesses are self-
limiting, requiring only supportive care. Antibiotic-di-
rected therapy is always indicated in high-risk individ-
uals such as those at the extremes of age and those
with immunosuppression and complicating diseases such
as toxic megacolon, intestinal obstruction, perforation,
and septicemia. Many of these organisms acquire anti-
biotic resistance; therefore, careful review of suscepti-
bility is required to ensure adequate coverage and
effective treatment.

REFERENCES

1. Ilnyckyj A. Clinical evaluation and management of acute
infectious diarrhea in adults. Gastroenterol Clin North Am
2001;30:599-609

2. Ryan CA, Nickels M, Hargrett-Bean NT, et al. Massive
outbreak of antimicrobial-resistant salmonellosis traced to
pasteurized milk. JAMA 1987;258:3269-3274

3. MacKenzie WR, Schell WL, Blair KA, et al. Massive outbreak
of waterborne cryptosporidium infection in Milwaukee,
Wisconsin: recurrence of illness and risk of secondary trans-
mission. Clin Infect Dis 1995;21:57-62

4. Ina K, Kusugami K, Ohta M. Bacterial hemorrhagic
enter-ocolitis. ] Gastroenterol 2003;38:111-120

5. Macdonald KL, O’Leary M], Cohen ML, et al. Escherichia
coli O157:H7, an emerging gastrointestinal pathogen. Results
of a one-year, prospective, population-based study. JAMA
1988;259:3567-3570

6. Peterson MC. Clinical aspects of Campylobacter jejuni
infections in adults. West ] Med 1994;161:148-152

7. Ebringer A, Wilson C. HLA molecules, bacteria and
autoimmunity. ] Med Microbiol 2000;49:305-311

8. Altekruse SF, Stern NJ, Fields PI, Swerdlow DL.
Campylobacter jejuni—an emerging foodborne pathogen.
Emerg Infect Dis 1999;5:28-35

9. Jacobs BC, van Doorn PA, Schmitz PI, et al. Campylobacter
Jejuni infections and anti-GM1 antibodies in Guillain-Barré
syndrome. Ann Neurol 1996;40:181-187

10. Loss RW, Mangla JC, Pereira M. Campylobacter colitis
presenting as inflammatory bowel disease with segmental
colonic ulcerations. Gastroenterology 1980;79:138-140

11. Matsumoto T, Iida M, Kimura Y, Fujishima M. Culture of
colonoscopically obtained biopsy specimens in acute infectious
colitis. Gastrointest Endosc 1994;40:184-187

12. Oldfield EC, Wallace MR. The role of antibiotics in the
treatment of infectious diarrhea. Gastroenterol Clin North
Am 2001;30:817-836



26

CLINICS IN COLON AND RECTAL SURGERY/VOLUME 20, NUMBER 1 2007

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Smith KE, Besser JM, Hedberg CW, et al. Quinolone-
resistant Campylobacter jejuni infections in Minnesota, 1992—
1998. N Engl ] Med 1999;340:1525-1532

Levine MM. Antimicrobial therapy for infectious diarrhea.
Rev Infect Dis 1986;8:5207-S216

Hoffner RJ, Slaven E, Perez ], Magana RN, Henderson
SO. Emergency department presentations of typhoid fever.
J Emerg Med 2000;19:317-321

Hohmann EL. Nontyphoidal salmonellosis. Clin Infect Dis
2001;32:263-269

Chaudhuri A, Bekdash BA. Toxic megacolon due to
Salmonella: a case report and review of the literature. Int J
Colorectal Dis 2002;17:275-279

Musher DM, Rubenstein AD. Permanent carriers of non-
typhosa salmonellae. Arch Intern Med 1973;132:869-872
Cariani G, Vandelli A. Salmonellosis-induced hemorrhage
and ulcerations of the colon. Endoscopy 1993;25:488
Dagash M, Hayek T, Guallimidi Z, Yassin K, Brook JG.
Transient radiological and colonoscopic features of inflam-
matory bowel disease in a patient with severe Salmonella
gastroenteritis. Am ] Gastroenterol 1997;92:349-351
Kamath R. Antibiotic therapy for Sa/monella enteritis.
J Paediatr Child Health 1999;35:372-374

Sanchez C, Garcia-Restoy E, Garau ], et al. Ciprofloxacin
and trimethoprim-sulfamethoxazole versus placebo in acute
uncomplicated Salmonella enteritis: a double-blind trial.
J Infect Dis 1993;168:1304-1307

Rodriguez-Noriega E, Andrade-Villanueva J, Amaya-Tapia
G. Quinolones in the treatment of Salmonella carriers. Rev
Infect Dis 1989;11:51179-S1187

Kotloff KL, Winickott JP, Ivanoff B, et al. Global burden of
Shigella infections: implications for vaccine development and
implementation of control strategies. Bull World Health
Organ 1999;77:651-666

DuPont HL,, Hornick RB, Snyder MJ, Libonati JP, Formal
SB, Gangarosa EJ. Immunity in shigellosis. II. Protection
induced by oral live vaccine or primary infection. J Infect Dis
1972;125:12-16

Mohle-Boetani JC, Stapleton M, Finger R, et al. Commun-
ity wide shigellosis: control of an outbreak and risk factors in
child day-care centers. Am ] Public Health 1995;85:812-816
O’Sullivan B, Delpech V, Pontivivo G, et al. Shigellosis
linked to sex venues, Australia. Emerg Infect Dis 2002;8:
862-864

Sandvig K. Shigatoxins. Toxicon 2001;39:1629-1635
Bennish ML. Potentially lethal complications of shigellosis.
Rev Infect Dis 1991;13:S319-S324

Tsuchiya N, Husby G, Williams RC, et al. Autoantibodies to
the HLA-B27 sequence cross-react with the hypothetical
peptide from the arthritis-associated Shige//a plasmid. ] Clin
Invest 1990;86:1193-1203

Speelman P, Kabir I, Islam M. Distribution and spread of
colonic lesions in Shigellosis: a colonoscopic study. ] Infect Dis
1984;150:899-903

Khuroo MS, Mahajan R, Zargar SA, et al. The colon in
Shigellosis: serial colonoscopic appearances in Shigella dysen-
teriae. 1. Endoscopy 1990;22:35-38

Lawson JM. Update on Escherichia coli O157:H7. Curr
Gastroenterol Rep 2004;6:297-301

Tarr PI, Neill MA. Escherichia coli O157:H7. Gastroenterol
Clin North Am 2001;30:735-751

Griffin P, Mead P, Sivapalasingam S. Escherichia coli
O157:H7 and other enterohemorrhagic E. co/i. In: Blaser

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

M, Smith P, Greenberg H, et al, eds. Infections of the
Gastrointestinal Tract. Philadelphia: Lippincott Williams &
Wilkins; 2002:627-642

Huang D, Okhuysen P, Jiang Z, et al. Enteroaggregative
Escherichia coli: an emerging enteric pathogen. Am J Gastro-
enterol 2004;99:383-389

Moake JL. Thrombotic microangiopathies. N Engl ] Med
2002;347:589-600

Crump JA, Sulka AC, Langer AJ, et al. An outbreak of
Escherichia coli O157:H7 infections among visitors to a dairy
farm. N Engl ] Med 2002;347:555-560

Shigeno T, Akamatsu T, Fujimori K, Nakatsuji Y, Nagata A.
The clinical significance of colonoscopy in hemorrhagic
colitis due to enterohemorrhagic Escherichia coli O157:H7
infection. Endoscopy 2002;34:311-314

Kelly J, Oryshak A, Wenetsek M, Grabiec ], Handy S. The
colonic pathology of Escherichia coli O157:H7 infection. Am J
Surg Pathol 1990;14:87-92

Miller FH, Ma JJ, Scholz F]. Imaging features of enter-
ohemorrhagic Escherichia coli colitis. AJR Am ] Roentgenol
2001;177:619-623

Proulx F, Turgeon ], Delage G, et al. Randomized,
controlled trial of antibiotic therapy for Escherichia coli
0O157:H7 enteritis. ] Pediatr 1992;121:299-303

Carter AO, Borczyk A, Carlson ], et al. A severe out-
break of Escherichia coli O157:H7 associated hemorrhagic
colitis in a nursing home. N Engl ] Med 1987;317:1496—
1500

Ostroff SM, Kobayashi JM, Lewis JH. Infections of
Escherichia coli O157:-H7 in Washington State, the first year
of statewide disease surveillance. JAMA 1989;262:355—
359

Ryan CA, Tauxe R, Hosek G, et al. Escherichia coli
0157:H7 diarrhea in a nursing home: clinical, epidemio-
logical, and pathological findings. J Infect Dis 1986;154:
631-638

Karch H, Strockbine NA, O’Brien AD. Growth of
Escherichia coli in the presence of trimethoprim-sulfamethox-
azole facilitates detection of shiga-like toxin producing
strains by colony blot assay. FEMS Microbiol Lett 1986;
35:141-145

Zhang X, McDaniel A, Wolf L, et al. Quinolone
antibiotics induce shiga toxin-encoding bacteriophages,
toxin production, and death in mice. J Infect Dis 2000;
181:664-670

Cimolai N, Carter J, Morrison B, et al. Risk factors for the
progression of Escherichia coli O157:H7 enteritis to hemolytic-
uremic syndrome. ] Pediatr 1990;116:589-592

Cribier B, Caille A, Heid E, Grosshans E. Erythema
nodosum and associated diseases. A study of 129 cases. Int
J Dermatol 1998;37:667-672

Kato Y, Hattori Y, Ohya H, Yoshino S, Kato H. Acute
terminal ileitis and Yersinia enterocolitica infection. Gastro-
enterol Jpn 1977;12:36-43

Matsumoto T, Iida M, Matsui T, et al. Endoscopic findings
in Yersinia enterocolitica enterocolitis. Gastrointest Endosc
1990;36:583-587

Tuohy AM, O’Gorman M, Byington C, Reid B, Jackson
WD. Yersinia enterocolitis mimicking disease in a toddler.
Pediatrics 1999;104:36

Pham ], Bell S, Lanzarone ]. Biotype and antibiotic
sensitivity of 100 clinical isolates of Yersinia enterocolitica..
J Antimicrob Chemother 1991;28:13-18



BACTERIAL COLITIS/PAPACONSTANTINOU, THOMAS

27

54.

55.

56.

57.

58.

59.

Preston MA, Brown S, Borczyk A, et al. Antimicrobial
susceptibility of pathogenic Yersinia enterocolitica isolated
from Canada from 1972 to 1990. Antimicrob Agents
Chemother 1994;38:2121-2124

Scavizzi MR, Alonso J, Philippon A, Jupeau-Vessieres AM,
Guiyoule A. Failure of newer B-lactam antibiotics for murine
Yersinia enterocolitica infection. Antimicrob Agents Chemo-
ther 1987;31:523-526

Han JK, Kim SH, Choi BI, Yeon KM, Han MC.
Tuberculous colitis: findings at double-contrast barium
enema examination. Dis Colon Rectum 1996;39:1204—
1209

Horvath KD, Whelan RL, Weinstein S, Basner AL,
Staugaitis SM, Greenebaum E. Isolated sigmoid tuber-
culosis. Report of a case. Dis Colon Rectum 1995;38:1327-
1330

Breiter JR, Hajjar JJ. Segmental tuberculosis of the colon
diagnosed by colonoscopy. Am ] Gastroenterol 1981;76:369—-
373

Anand B. Abdominal tuberculosis. In: Weinstein WM,
Hawkey CJ, Bosch ], eds. Clinical Gastroenterology
and Hepatology. Philadelphia: Elsevier Mosby; 2005:331—
336

60.

61.

62.

63.

64.

65.

66.

67.

Guth AA, Kim U. The reappearance of abdominal tuber-
culosis. Surg Gynecol Obstet 1991;172:432-436

Lisehora GB, Peters CC, Lee YT, Barcia PJ. Tuberculous
peritonitis—do not miss it. Dis Colon Rectum 1996;39:394—
399

Quinn TC, Goodell SE, Mkrtichian E, Schuffler MD, Wang
SP, Stamm WE. Chlamydia trachomatis proctitis. N Engl J
Med 1981;305:195-200

Tinmouth J, Rachlis A, Wesson T, Hsich E. Lymphogra-
nuloma venereum in North America: case reports and an
update for gastroenterologists. Clin Gastroenterol Hepatol
2006;4:469-473

Rompalo AM. Diagnosis and treatment of sexually acquired
proctitis and proctocolitis: an update. Clin Infect Dis
1999;28:584-590

Catterall RD. Sexually transmitted disease of the anus and
rectum. Clin Gastroenterol 1975;4:659-669

Corman ML. Colon and rectal surgery. 5th ed. Philadelphia:
Lippincott Williams & Wilkins; 2005:1648-1650

Schwebke JR, Whittington W, Rice R]J, Handsfield HH,
Hale J, Holmes KK. Trends in susceptibility of Neisseria
gonorrhoeae to  ceftriaxone from 1985-1991. Antimicrob
Agents Chemother 1995;39:917-920



