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Qutline of the Guidelines

1. Necessity to provide comprehensive guidelines for
hemolytic uremic syndrome (HUS)

The first guidelines for the diagnosis and treatment of
HUS following the Shiga toxin producing Escherichia coli
(STEC) infection was published by The Japanese Society
of Pediatric Nephrology (JSPN) in 2000. Since then, there
has been considerable advancement in the understanding

and treatment of acute encephalopathy - one of the most
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serious complications in HUS. Furthermore, the etiology,
conditions and treatments of atypical HUS have been elu-
cidated. Therefore, a set of comprehensive guidelines for
HUS that reflects recent clinical evidence is necessary.
The aim of this set of guidelines is to provide a support,
tool for daily medical practice and to contribute to the
standardization and accessibility of HUS-related medical
care, as well as to improve level of safety for HUS patients.

2. Preparation of guidelines

The present guidelines are produced according to the
procedures proposed by the Medical Information Network
Distribution Service (Minds) of the Japan Council for
Quality Health Care.

The guideline writing committee (GWC) consists of
members from these societies: JSPN, The Japanese Society
of Nephrology (JSN), The Japanese Society of Child
Neurology (JSCN), Japanese Society for Pediatric Infec-
tious Diseases (JSPID) and The Japanese Association for
Infectious Diseases (JAID).

The GWC members set the keywords in conjunction
with the clinical question and critically reviewed relevant
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literatures published between January 1, 1992 and August
31, 2012, through the use of major databases (e.g., PubMed
and the Japana Centra Revuo Medicina [Ichushi]) in
cooperation with The Japan Medical Library Association,
As there is a lack of high quality publications on HUS
currently, publications with low quality evidences or
without retrieval target period were still carefully
reviewed.

All documents used are supported by evidence. A grade
of recommendation was assigned to the statements. The
grades were determined based on the level of evidence, as
well as on the quality and clinical significance of the evi-
dence. The levels of evidence and grades of recommen-
dation are shown in Tables 1 and 2.

3. Independent assessment

The present guidelines were reviewed by the assessment
committee members derived from three JSPN and one
Child Support Whole Country Network of Intractable
Disease representatives. The final draft of the guidelines,
together with a request for public comments, was published
on the websites of IPS, JSN and JSPN. The GWC then took
on board the comments and suggestions by the public to
revise and finalize the present set of guidelines accordingly.

4. Cautionary notes on the use of the present guidelines

Users should be aware that the guidelines do not always
equate to evidence-based medicine (EBM). The guidelines
are not meant to overrule a physician’s experience. Users
should bear in mind that the guidelines are developed in
accordance with evidence at the time of preparation and
that the quantity and level of evidence may subsequently
change. The guidelines serve to assist physicians and
patients in making decisions about treatment. This set of
guidelines does not provide any legal basis in the event of
medical lawsuits.
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Table 1 Level of evidence

Level  Data obtained from a systematic review or a meta-analysis
I of randomized clinical trials

Level Data obtained from at least one randomized comparative
1I clinical trial

Level Data obtained from non-randomized comparative clinical
11 trials

Level Cohort studies, case-control studies, or cross-sectional
v studies

Level Case. reports, or case series
Vv
Level  Opinions of special committees or specialists with no basis

Vi of patient data

Table 2 Grade of recommendation

Grade A given treatment or procedure was recommended based
A on robust scientific evidence

Grade A given treatment or procedure was suggested based on
B scientific evidence

Grade A given treatment or procedure may be considered
C1 although scientific evidence is not available

Grade A given treatment or procedure may not be considered due
C2 to missing scientific evidence

Grade A given treatment or procedure is not recommended as
D scientific evidence indicated inefficacy or harm
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1 Diagnosis and treatment of Shiga toxin producing

Escherichia coli infection

1.1 Diagnosis of Shiga toxin producing Escherichia
coli infection

Methods for Shiga toxin producing Escherichia coli

(STEC) infection diagnosis defined by the Ministry of

Health, Labor and Welfare, Japan. [Grade of Rec-

ommendation: Not Graded]

STEC infection is diagnosed when a patient manifests

clinical symptoms and signs suggestive of STEC

infection and meets criterion 1, 2 or 3 below.

1. E. coli isolated from stool is confirmed to have
the ability to produce Shiga toxin (STX) by one
of the following criteria:

a. Confirmation of STX being produced.
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2. Causative food

Humans usually contract STEC infection by ingesting
food such as raw or inadequately cooked beef, sprout, veg-
etables, pickles or water contaminated with the organism. In
many cases, however, specific causative food cannot be
identified. Hence, the route of infection remains unconfirmed.

3. Symptoms and signs

Abdominal pain and watery diarrhea develop 3-7 days
after oral ingestion of STEC, and likely to be followed by
bloody stool, which has similar consistency with blood in
severe cases (hemorrhagic colitis, Fig. 1). The wall of the
large intestine shows edematous change (Figs. 2, 3),
accompanied by the erosion and bleeding. In more severe
cases, the patient experiences diarrhea more than ten times

Fig. 1 Bloody stool from a patient with STEC infection

Fig. 2 Edematous change of the transverse colon of a patient with
STEC infection (abdominal ultrasonography)

@ Springer

Fig. 3 Edematous change of the cecum and ascending colon of a
patient with STEC infection (abdominal CT scan)

Table 3 Number of patients with HUS and STEC infection in Japan
(2008-2011)

No. of patients with HUS 371
No. of HUS patients with detected STEC 242
No. of HUS patients with detected STEC 0157 203

No. of HUS patients with detected STEC O157(producing both 117
STX1 & STX2)

No. of HUS patients with detected STEC O157(producing STX2) 76

No. of HUS patients with detected STEC O157(producing 10
unclassifiable STX)
No. of HUS patients with detected STEC excluding 0157 39

Figures in this table are based on data from JASR 2009, 2010, 2011 and
2012

per day and suffers serious abdominal pain. According to
the MHLW, abdominal pain, watery diarrhea and bloody
stool are the main symptoms of STEC infection. A high
body temperature of over 38 °C and nausea are observed in
some STEC patients [b]. High fever over 39 °C is a rare
complication.

Some patients with STEC infection develop HUS sev-
eral days from the onset of diarrhea. A triad of symptoms
typically appears in HUS, including hemolytic anemia,
thrombocytopenia and acute kidney injury (AKI).

4. STEC as causative agent of HUS

Table 3 shows the reported cases of HUS in Japan from
2008 to 2011 (retrieved from the records of the Infectious
Disease Surveillance Center under the National Institute of
Infectious Diseases of Japan). The most common serotype
of STEC isolated from HUS patients in Japan was O157.
For patients who are O157 negative, 0121, O111, 026, and
0145 are identified [1-4].

5. Diagnosis

Final diagnosis requires the identification of STEC in
stool. Therefore, stool sample should be obtained and
cultured before antibiotics are administered to patients.
According to the guidelines for the examination of intes-
tinal infections by the Japanese Society of Clinical
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Table 4 Specimen, subject, measurement principle, and reaction
time of commercially available rapid diagnostic methods

Specimen  Subject Measurement principle Reaction
(required)
time

Stool Antigen of Immunochromatography  10-15 min

STEC O0157" [ grex agglutination 2 min

Stool Shiga toxin ELISA ~3h

Serum Antibody against Latex agglutination 3 min

STEC 0157 LPS

2 Diagnosis of STEC infection should not be based on STEC antigen
detected in the stool from the patient solely

Microbiology, the presence of STX is the most reliable
marker of STEC [c]. The guidelines from the Center for
Disease Control and Prevention in the USA recommends
the use of a culture that could identify STEC 0157 and
other serotypes in stool samples in addition to the confir-
mation of STX in the stool [d]. It remains difficult to
diagnose STEC infection as other bacteria besides STEC
can produce STX. It is also challenging to diagnose STEC
infection based solely on the presence of STX in stool. The
MHLW reported that the presence of STX in stool, serum
antibody against E. coli O antigen or anti STX antibody in
serum would be enough for the diagnosis of STEC infec-
tion only in cases with HUS. The MHLW arrived at this
decision due to the fact that STEC is the leading cause of
HUS in Japan [5], and that it is difficult to detect STEC in
stool when antibiotics were administered to patients before
examination of stool sample. Specimen, subjects, mea-
surement principles and reaction time of commercially
available rapid diagnostic methods are shown in Table 4.

Supplementary articles

a. Ministry of Health, Labour and Welfare: Report of three cases of
enterohemorrhagic Escherichia coli infection by doctors and
veterinarians  (http://www.mhlw.go.jp/bunya/kenkou/kekkaku-
kansenshoul1/01-03-03.html).

b. Legal act on the medical care, prevention and treatment of
infectious diseases (Law 114th, October 2, 1998. Revision: Law
122nd, December 14, 2011).

c. Japanese Society of Clinical Microbiology. Guidelines for
examination of infectious enteritis. J Jpn Soc Clin Microbiol.
2010;20:1-138.

d. Gould LH, et al. Recommendations for diagnosis of Shiga toxin-
producing Escherichia coli infections by clinical laboratories.
MMWR Recomm Rep. 2009;58(RR-12):1-14.

1.2 Treatment of STEC infection

1. Antibiotics

No conclusion has been made regarding the associ-
ation between the use of antibiotics for STEC infec-
tion and the onset of HUS. [Grade of
Recommendation: Not Graded]

The use of antibiotics is considered for carrier of
STEC (such as patient’s family members) to prevent
further transmission of the disease.

Comments

Treatment for children with STEC infection is primarily by
supportive care. In the set of guidelines in the USA, the use of
antibiotics is not recommended for the treatment of STEC
infection as it is a risk factor for HUS. Antibiotics kill bacteria
and provoke the release of toxin resulting in HUS [a, b].
However, a global meta-analysis performed between January
1981 and February 2001 demonstrated that the use of antibi-
otics did not influence the incidence of HUS. This indicated the
need of the appropriate randomized controlled study (RCT)
[1]. One RCT comparing the incidence of HUS between
antibiotics-use group and antibiotics non-use group in STEC
infected patients demonstrated no differences [2]. Another
case—control study evaluating patients with STEC infection
outbreak in Europe showed that antibiotics-use group (n = 52)
had lower incidence of seizure, surgical intervention, mortality
and shorter duration of bacterial colonization in stool than
antibiotics non-use group n = 246) [3].

In contrast, several cohort studies evaluating STEC
0157 patients demonstrated that antibiotics -use group had
higher incidence of HUS than antibiotics non-use group,
and concluded that the use of antibiotics is indeed a risk
factor for HUS [4-7]. In the studies, antibiotics such as B-
lactams (penicillins and cephalosporins), fluoroquinolones,
and sulfamethoxazole/trimethoprim were used. Further-
more, recent in vivo data revealed that fluoroquinolones
facilitated STX production while azithromycin did not
induce STX production [¢, d]. Hence, in cases where
antibiotics are administered, it is crucial to consider the
type being used.

During an outbreak of STEC in Japan, antibiotics—
particularly fosfomycin—was used [8]. A retrospective
analysis demonstrated that patients who used fosfomycin in
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