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Even though shigellosis in Spain is rare, an indigenous outbreak is occasionally
detected. We describe an outbreak in a school in Madrid caused by person-to-
person transmission of Shigella sonnei.

After the detection of Shigella sonnei in a stool sample from a 3 year old girl,
an investigation at her school was initiated. Questionnaires were distributed to
the parents of 520 pupils attending the school. A case was defined as a school
case if it was the first case in a child’s household, and as a household case if
other members of the household had fallen ill first.

We identified 88 cases (60 pupils and 28 of their family members). The attack
rate (AR) was 12% in the school and 32% in the families. There was a
significant association between higher AR and lower age. The outbreak lasted
for two months. The length and the shape of the epidemic curve of the 60
cases in pupils suggests person-to-person transmission. Shigella sonnei
isolated from 5 different cases were typed by pulsed field gel electrophoresis
(PFGE) and was found to be an identical strain. The prolonged duration of the
outbreak was probably due to delayed detection, and stopped as soon as
control measures were introduced.
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Introduction

On 31 May 2004, Shigella sonnei was isolated from a stool sample of a 3 year-
old girl with gastroenteritis attending a school in Madrid. Our initial contact with
the school identified 20 additional pupils with similar complaints during the
month of May, most of them in children aged 3-5 years.

The school includes all levels from pre-school to secondary school, and also has
a kindergarten. There are two classes in each year with 25 to 30 pupils in every
class. The distribution was 148 pupils in preschool, 312 in primary school and
60 in the first year of secondary school.

Shigellosis in Spain has decreased markedly from about 1%-5% of all stool
sample isolates in the 1980s [1,2] to less than 1% in the late 1990s [3,4]. Most of
the cases reported are in travellers returning from developing countries [5]. Most
sporadic non-imported waterborne [6,8] or foodborne [9] outbreaks, and some
outbreaks transmitted by person-to-person-spread [10] are detected.

Shigellosis is an invasive infection of the colon that is spread by the faecal-oral
route. The low infective dose (10-100 bacteria) favours a high transmissibility.
The incidence is high in developing countries and affects children more than
adults [11]. In contrast to most other enteropathogens, the only reservoir of
Shigella sp. is humans [12].

We conducted an investigation to confirm the existence of an outbreak and to
identify the source and mode of transmission, in order to prevent the occurrence
of more cases.

Methods

Case finding

To identify cases among pupils and their families, we distributed a questionnaire
to the parents of all pupils in preschool (3-5 years), primary school (5-11 years)
and first year of secondary school (11-12 years). The questionnaire collected
information about the occurrence of gastroenteritis in their children since 15
April 2005.

Additionally, parents of pupils with gastroenteritis according to the
questionnaires were interviewed by telephone to identify other cases among
household members and collect their date of onset.

At our first visit at the school we contacted the parents and the physicians of
pupils who were absent on that day due to gastroenteritis to make sure that
stool samples were collected and antibiotic treatment considered.

Case definition

We defined a probable case as:

Any pupil at the school or anyone in their households who had acute onset of

diarrhoea (>3 loose stools/day) after 15 April 2004 lasting for at least 3 days

and at least two of the following symptoms:

- Blood and/or mucus in stool

- Fever (>38°C)

- Abdominal pain Manage cookies
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A confirmed case was a probable case with Shigella sonnei isolated from a stool
sample. A case in a pupil was defined as a school case if it was the first case in
the child’s household. A household case was a case with date of onset after a
school case had occurred in that household within the week before onset of
symptoms.

Epidemiological study

We performed a descriptive analysis and calculated attack rates per educational
level and in households.

Laboratory investigations

Stool cultures from some probable cases were performed according to standard
methods [13]. Resistance to antibiotics was assessed using the minimal
inhibitory concentration (MIC) of ampicillin, amoxicillin/clavulanic acid,
cefotaxime, ceftazidime, nalidixic acid, ciprofloxacin, chloramphenicol,
trimethoprim-sulfamethoxazole and tetracycline, determined by E-test (AB
Biodisk, Izasa. Spain). For genotyping by pulsed field gel electrophoresis (PFGE)
to identify the infective strain, the restriction enzyme Xbal (Roche, Spain) was
used, following the agreed protocol from the Salm-gene project [14]. PFGE
profiles were assigned to pulse types on the basis of one or more band
differences between strains.

Environmental investigations
We visited the school to look at distribution and condition of toilets and
canteens. No environmental samples were taken.

Results

The outbreak lasted two months [FIGURE]. Several clusters in time suggest
waves compatible with person-to-person transmission.

When the first notification was received, 40 cases had already occurred in the
school.

B

rm o crim oom P e t—’ll- -

We distributed 520 individual questionnaires to parents of pupils at the school.
Among the pupils 60 cases (54 probable and 6 confirmed) were identified
(Attack Rate (AR) = 12%), in 34 boys and 26 girls.

Of these 60 cases, 47 were defined as school cases and 13 as household cases
[TABLE 1]. Of the 47 school cases, 25 caused between one and three more

cases in a total of 130 household members exposed. Forty one of the 130 .
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exposed household members met the household case definition (including the
13 household cases among pupils), with an AR in households of 32%). The
mean incubation period was 5 days and the median 3 days (range = 0-7).

Of the 25 cases that caused secondary cases in their households, 24 were
preschool pupils.

TasrLe 1

Distribution of school cases and household cases among
pupils and their household contacts, outbreak in a school in
Madrid, April-June 2004

5chool cases | Household cases | Total
Pupils 47 13 60
Household contacts 0 28 28
Total 47 41 88

No cases were identified in teachers and there was no indication of spread to
the community beyond the pupils’ households.

The most frequent symptoms were diarrhoea (100%), fever >38°C (98%),
abdominal pain (92%), nausea or vomiting (62%) and blood or mucus in stool
(51%). The duration of symptoms ranged from 3 to 14 days with a mean of 7
days. One pupil was admitted to hospital.

The AR was higher in lower educational level [TABLE 2]. Only one case occurred
in a secondary school pupil. Using this as a reference, the risk ratio (RR) in
primary school level was 2.8 (95% Cl: 0.4-21.4) and in preschool 17.5 (95% CI:
2.5-126.6).

Tapre 2

Incidence and risk ratio (RR) of shigellosis according to
educational level, outbreak in a school in Madrid, April-June 2004

Educational No. of No. of Incidence 95% CI
level pupils cases (%) o
Secondary

schooil 60 1 1.7 Ref,

Primary .
school i1z 15 4.8 2.8 0.4-21.4
Preschool 148 Ll 29.7 17.5 2.5-126.6
Total 520 B0 11.5

Eight faecal samples were taken for culture from the 60 cases in pupils, and

Shigella sonnei was isolated from six of these. Five of the isolates were

phenotyped and genotyped. They all corresponded to phase | of Shigella sonnei

serotype D and had identical profiles of susceptibility. The typing by PFGE of

these five strains confirmed that they were identical and different from other manage cookies
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strains analysed at the same time.

When visiting the school we found that preschool pupils (3-5 years) had
separate toilets from the older pupils, and were not always accompanied to the
toilet by members of staff. The toilets had textile towels for shared use.

We recommended ensuring that the youngest pupils were always accompanied
to the toilets by members of staff, replacing the textile towels with disposable
paper towels, and emphasising to the children the importance of proper hand
washing after using the toilets. We also recommended making sure that any
pupil with diarrhoea remained at home until the symptoms had resolved
completely. There was a follow-up visit one week later to ensure that the
recommended measures had been implemented.

After the second visit to the school, only two further cases occurred in pupils.
The last case was defined as a household case. The school closed for the
summer holidays on 22 June, and no further cases were registered during the
last 11 days of term.

Discussion

This outbreak of shigellosis had been occurring for more than a month before it
was detected but ceased as soon as control measures were installed.

The suspicion of a common source was discarded since the epidemiological
curve suggests person-to-person transmission. It is possible that cases with
mild symptoms, excluded by the case definition, still contributed to spread.
Shigellosis usually shows a higher attack rate in children than in adults [8] and
children under 4 years of age are most susceptible [10]. Outbreaks in school
settings, mainly in preschool age groups, are relatively frequent [10,15] with an
attack rate of secondary cases in their household contacts that may reach 40%
[16,17].

The household attack rate is in concordance with other studies [15,16] and
confirms a person-to-person transmission even outside the school setting.

The distribution of the school cases according to educational level suggests
different exposures at different levels. We did not consider an observational
study of children’s behaviour in the toilets necessary to deduce that it was likely
to be related to the less well-developed hygiene habits of younger pupils who
had their own toilets not shared with the older pupils. Of the 25 cases causing
secondary cases in the pupils’ households, all but one were in preschool pupils,
which supports our theory of age and hygiene.

The isolates of Shigella sonnei from five different patients had similar patterns
of antibiotic susceptibility. The molecular typing results confirmed that they
were identical. Cases’ symptoms were relatively severe compared with previous
outbreaks of shigellosis in Spain [6], with 50% of the cases having dysentery and
a high percentage having fever, abdominal pain and vomiting.

Initially, the existence of an outbreak was not evident since the person-to-person
transmission did not cause an accumulation of cases. Stool samples were notvanage cookies
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taken, hence the absence of specific treatment and delayed installation of
control measures that contributed to the dissemination of the infection [18]. In
contrast with gastroenteritis caused by other bacteria, antibiotics are usually
indicated in shigellosis, to reduce contagiousness.

In Spain, shigella infection is notifiable by laboratories. If paediatric physicians
can be encouraged to take more samples, outbreaks could be detected more
rapidly.

Controlling outbreaks of shigellosis requires timely reporting so that close
contacts of a case can be informed of the need for strengthened hygiene, and
when outbreaks occur in a school setting, it is important that ill children stay at
home until their diarrhoea has ceased completely [15].
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