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Summary. Background: Shiga-toxin Escherichia coli productor (STEC) provokes frequently an important in-
testinal damage that may be considered in differential diagnosis with the onset of Inflammatory Bowel Disease
(IBD). The aim of this work is to review in the current literature about Hemolytic Uremic Syndrome (HUS)
and IBD symptoms at the onset, comparing the clinical presentation and symptoms, as the timing of diagnosis
and of the correct treatment of both these conditions is a fundamental prognostic factor. A focus is made about
the association between typical or atypical HUS and IBD and a possible renal involvement in patient with IBD
(IgA-nephropathy). Methods: A systematic review of scientific articles was performed consulting the databases
PubMed, Medline, Google Scholar, and consulting most recent textbooks of Pediatric Nephrology. Results: In
STEC-associated HUS, that accounts for 90% of cases of HUS in children, the microangiopathic manifesta-
tions are usually preceded by gastrointestinal symptoms. Initial presentation may be considered in differential
diagnosis with IBD onset. The transverse and ascending colon are the segments most commonly affected, but
any area from the esophagus to the perianal area can be involved. The more serious manifestations include se-
vere hemorrhagic colitis, bowel necrosis and perforation, rectal prolapse, peritonitis and intussusception. Severe
gastrointestinal involvement may result in life-threatening complications as toxic megacolon and transmural
necrosis of the colon with perforation, as in Ulcerative Colitis (UC). Transmural necrosis of the colon may
lead to subsequent colonic stricture, as in Crohn Disease (CD). Perianal lesions and strictures are described.
In some studies, intestinal biopsies were performed to exclude IBD. Elevation of pancreatic enzymes is com-
mon. Liver damage and cholecystitis are other described complications. There is no specific form of therapy for
STEC HUS, but appropriate fluid and electrolyte management (better hyperhydration when possible), avoiding
antidiarrheal drugs, and possibly avoiding antibiotic therapy, are recommended as the best practice. In atypical
HUS (aHUS) gastrointestinal manifestation are rare, but recently a study evidenced that gastrointestinal com-
plications are common in aHUS in presence of factor-H autoantibodies. Some report of patients with IBD and
contemporary atypical-HUS were found, both for CD and UC. The authors conclude that deregulation of the
alternative complement pathway may manifest in other organs besides the kidney. Finally, searching for STEC-
infection, or broadly for Escherichia coli (E. coli) infection, and IBD onset, some reviews suggest a possible role
of adherent invasive E. coli (AIEC) on the pathogenesis of IBD. Conclusions: The current literature shows that
gastrointestinal complications of HUS are quite exclusive of STEC-associated HUS, whereas aHUS have usu-
ally mild or absent intestinal involvement. Severe presentation as toxic megacolon, perforation, ulcerative colitis,
peritonitis is similar to IBD at the onset. Moreover, some types of E. coli (AIEC) have been considered a risk
factor for IBD. Recent literature on aHUS shows that intestinal complications are more common than described
before, particularly for patients with anti-H factor antibodies. Moreover, we found some report of patient with
both aHUS and IBD, who benefit from anti-C5 antibodies injection (Eculizumab). (www.actabiomedica.it)
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Background

Shiga-toxin E.coli productor (STEC) provokes
frequently an important intestinal damage that may be
considered in differential diagnosis with the onset of
Inflammatory Bowel Disease (IBD). The aim of this
work is to review in the current literature the reported
similarities and differences between Hemolytic Uremic
Syndrome (HUS) and IBD symptoms at the begin, as
the timing of diagnosis and of the correct treatments
of both these conditions is a fundamental prognostic
factor. An association between typical or atypical HUS
(aHUS) and IBD is searched in literature and case re-
ports, as it has already been established a possible renal
involvement in patient with IBD (IgA-nephropaty).

Methods

A review of scientific articles was performed
consulting the databases PubMed, Medline, Google
Scholar, and consulting most recent textbooks of Pedi-

atric Nephrology.

Results

The HUS is a clinical diagnosis at first, defined by
simultaneous occurrence of microangiopathy (MAT)
with hemolytic anemia, thrombocytopenia and acute
kidney injury. In the past HUS has been divided in
diarrhea-positive HUS also called “typical”, and diar-
rhea negative HUS, or “atypical” HUS (aHUS) (1-
3). Shiga-toxin productor E. coli (STEC)-associated
HUS is considered at first. In 70% of cases in North
America and Western Europe the most frequent se-
rotype is O157:H7, but other serotypes are reported
(O111:HS, 0O103:H2, 0121, 0145, 026, and O113
(4, 5). In STEC-associated HUS, that accounts 90%
of cases of HUS in children, the microangiopathic
manifestations are usually preceded by gastrointesti-
nal symptoms lasting about 2 weeks, with symptoms
including abdominal pain, vomiting, diarrhea, bloody
stools. However about 25% of cases of STEC-asso-
ciated HUS do not present with diarrhea (1-5). The
Shiga-toxin like (Stx) produced by E. coli is respon-

sible to direct damage and to complement alternative-
pathway activation. E. coli strains that produced Stx-2
were most commonly associated with HUS. Stx are
picked up by polarized gastrointestinal cells via trans-
cellular pathways and translocate into the circulation.
Once the endothelial cell internalizes the toxin, it can
inhibit protein synthesis, induce the apoptosis to start,
and induce endothelial changes in a thrombogenic
phenotype (1, 5-9). In a primate model of HUS, it re-
sulted that the rate of gastrointestinal absorption plays
an important role (4). After the bacteria colonize the
colon, they cause a severe colitis. Thereafter, based on
the presence of specific pathogen-associated molecular
patterns which interfere with the host response, SEU
may appear presenting with renal failure and neuro-
logical symptoms (6, 7). In vitro studies have demon-
strated that several cytokines are involved, TNF-alfa
seems to play an important role in the cellular damage.
However STEC associated HUS is finally character-
ized by the activation of the alternative pathway of the
complement, which results in microangiopathic vascu-
litis (1, 6, 7).

Initial presentation of STEC associated HUS
may be considered in differential diagnosis with IBD
onset.

IBD include Crohn’s Disease (CD) and Ulcera-
tive Colitis (UD), that are both chronic inflammatory
diseases characterized intestinal inflammation with
variable extent and a possible systemic involvement.
The onset of CD is variable from abdominal symptoms
(abdominal pain, bloody stool, vomit), perianal mani-
festations (fistulas, tags, strictures), and extra-intestinal
symptoms (cutaneous lesions, growth failure, anemia,
uveitis, etc.). Any area in the gastrointestinal tract can
be involved (10, 11). UC is usually segmental, but it
can present even with severe pancolitis. Usually, it pre-
sents with bloody diarrhea and abdominal pain. Pos-
sible life-threatening complications include perfora-
tion or toxic megacolon, and surgery may be required.
While the inflammation and injury in UC is limited to
the mucosa, CD is a transmural process (10, 11).

Once a person is exposed to STEC, diarrhea typi-
cally occurs after 3-7 days and contains blood in about
85% of children. When the diarrhea starts resolving,
about only 15 % of infected patients develop HUS (1,
Figure 1). The kidney and gastrointestinal tract are the



Hemolytic uremic syndrome and the gut

155

HUS (-15%)
3 2 -1 0 1 2 3 4 5 6 7
S Y Y N N Y Y N R
Ingestion Diarrhoea Positive Diarrhoea
Abdominal culture improves
pain Culture
Fever Spontaneous
Vomitini i
iting Bloody resoelsu:fc;n
diarrhoea e
(-90%)
Figure 1.

organs most commonly affected, but an involvement
of central nervous system, pancreatic, and myocardial
involvement may also be present (1, 2, 8). Gastrointes-
tinal symptoms with STEC-associated infection lead
to a worse renal prognosis in comparison to patient
with scarce intestinal symptoms (12). The transverse
and ascending colon are the segments most commonly
affected, but any area from the esophagus to the peri-
anal area can be involved. The more serious manifesta-
tions include severe hemorrhagic colitis, which may be
misdiagnosed as UC, bowel necrosis and perforation,
rectal prolapse, peritonitis and intussusception. Severe
gastrointestinal involvement can result in life-threat-
ening complication as toxic megacolon and transmural
necrosis of the colon with perforation. Transmural ne-
crosis of the colon may lead to subsequent colonic stric-
ture, as in CD. Perianal lesions and anal strictures are
described (13-18). It is reported that for some patient
intestinal sigmoidectomy was needed for severe com-
plications (perforation, ulceration); in other patients,
biopsies were performed in order to exclude IBD. In
all cases specific histological findings (TUNEL-cells)
suggest that apoptosis is the main mechanism of cell
injury (15, Figure 2). Gastrointestinal complications
can be lethal, and early surgery may sometimes be nec-
essary. However, no correlation has been demonstrated
between the severity of the gastrointestinal manifesta-
tions and clinical or biological signs (16).

The incidence of colonic perforation and stric-
ture secondary to HUS is estimated to 1% and 3%,
respectively (16, 17). Two peaks in the diagnosis of
colonic stricture are described: the first from one to
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two months, and the second peak over 1 year after the
acute event. Histological findings in stricture areas are
characterized by granuloma formation and edema in
the submucosal layer, and/or fibrosis in all the layers
of the stricture. Both the vascular injury (MAT) and
chronic inflammation secondary to an acute phase are
hypothesized as possible pathogenetic mechanisms
(17). Elevation of pancreatic enzymes, liver damage
and cholecystitis are other described complications (1,
2, 19). Severe gastrointestinal complications are as-
sociated with a poor renal outcome (20).

There is no specific therapy for STEC HUS and
the standard of care remains supportive. General man-
agement of acute kidney injury includes appropriate
fluid and electrolyte management (hyperhydration
when possible), often antihypertensive therapy, and
initiation of renal replacement therapy when appro-
priate, to treat anemia and to avoid antidiarrheal drugs
(1-3, 21, 22). Some studies have demonstrated that
children who received antibiotic therapy were more
likely to develop HUS. In vitro studies have shown
that some antibiotics promote production and release
of Stx from bacteria. Other studies and metanalyses
have not demonstrated such an association, but antibi-
otic administration remains controversial and finally it
is considered not safe in the clinical practice (1-3, 22).

Most of the literature affirm that aHUS rarely
is in differential diagnosis with IBD at the onset, as
the gastrointestinal manifestations are often absent or
mild (1-3, 23). Underlying causes of aHUS are now

better understood as genetic causes or secondary ones
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(autoimmunity, drugs). It may manifest at all ages but
is more frequent in adults (1-3). aHUS often pre-
sents with nonspecific symptoms, before the onset of
the renal involvement, which is typically nephrotic or
nephritic syndrome. A preceding illness, particularly
a respiratory or gastrointestinal infection, is often re-
ported as a trigger. Gastrointestinal symptoms and
diseases have been described in the form of vomiting,
hepatitis, pancreatitis, and rarely intestinal bleeding
(1-3, 23). A recent study has evidenced that gastroin-
testinal complications and symptoms, as well as pan-
creatitis, are more common in aHUS with anti-factor-
H autoantibodies (24). In other papers is also reported
that some patients develop ischemic colitis and may
be misdiagnosed as acute appendicitis or acute ulcera-
tive colitis (1, 23). Regarding the direct associations
between IBD and HUS, Peraldi et al. hypothesized
the relationship between thrombogenic status in IBD
and HUS development, reporting two cases of HUS
in patient with CD, one of which was non-STEC as-
sociated (25). Another recent case report has described
the development of diarrhea and non-STEC associ-
ated HUS with a concomitant diagnosis of CD in an
adult patient (26). An association with aHUS and
UC is also described. In a report, a young adult pa-
tient with UC recovered after Eculizumab treatment
after developing aHUS with anti-factor H antibodies
(27).In a second report, a 16 years old patient with UC
developed aHUS (without anti-H factor antibodies)
and received anti-C5 injection with benefit for both
his renal and gastrointestinal disease (28). The authors
conclude that deregulation of the alternative comple-
ment pathway may manifest in other organs besides
the kidney and maybe hyperactivity of the alternative
complement cascade plays a role in the pathogenesis
of IBD (27). However, this affirmation is based only in
in-vitro experimentations and probably requires fur-
ther investigations. Recently, some authors conclude
that while a direct causal relationship cannot always be
established, improvement in IBD symptoms has been
demonstrated after treatment with complement block-
ade (27-29). Finally, searching for STEC-infection, or
broadly for E. coli infection, and IBD onset, some re-

views suggest a possible role of adherent invasive E.
coli (AIEC) on the pathogenesis of IBD (30).

Conclusions

The current literature shows that gastrointestinal
complications of HUS are quite exclusive of STEC-
associated HUS, whereas aHUS have usually mild or
absent intestinal involvement. Gastrointestinal com-
plications are mostly related to the Stx action for its
apoptotic effect. When the gastrointestinal involve-
ment is important, the clinical presentation is similar
to IBD at the onset, therefore differential diagnosis
may take a few days, several laboratory and imaging
exams. Colonic strictures are possible described com-
plications, as in CD. For these similarities, some pa-
tients underwent endoscopy with intestinal biopsies.
Early differential diagnosis is important to start a cor-
rect and prompt treatment. Laboratory exams showing
renal involvement, thrombocytopenia and hemolytic
anemia are the first elements that can help differenti-
ating the two conditions, although they often need to
be repeated. HUS and IBD have other points in com-
mon. Whereas no case of IBD after STEC-associated
HUS are reported, some type of E. coli (AIEC) are
considered as risk factor for IBD onset. Histological
findings on intestinal stricture after STEC-associated
HUS are similar to CD. Recent literature on aHUS
shows that intestinal complications are more common
than described before, particularly for patients with
anti-H factor antibodies. Moreover, a few reports of
patients with both aHUS and UC were found, who
benefited from anti-C5 antibodies injection (Eculi-
zumab). Other reports of patient with CD who de-
veloped non-STEC associated HUS, support the hy-
pothesis of a possible common pathogenesis.
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