
		  EUROSURVEILLANCE  Vol .  14 ·  Issue 27 ·  9  July  2009 ·  www.eurosurveillance.org	 1

R ap i d  com m uni ca ti on s

A n  o u t b r e a k  o f  i n f l u e n z a  A (H1N1 ) v  i n  a  b o a r d i n g 
s c h o o l  i n  S o u t h  E a s t  E n g l a n d ,  M ay - J u n e  2009

A Smith1, S Coles2, S Johnson2, L Saldana1, C Ihekweazu (Chikwe.Ihekweazu@HPA.org.uk)2, E O’Moore1

1.	Thames Valley Health Protection Unit, Health Protection Agency, Oxford, United Kingdom
2.	South East Regional Epidemiological Unit, Health Protection Agency, London, United Kingdom

An outbreak of influenza A(H1N1)v was confirmed in May and June 
2009 in a boarding school in South East England involving 102 
symptomatic cases with influenza-like illness. Influenza A(H1N1)
v infection was laboratory-confirmed by PCR in 62 pupils and one 
member of staff. Control measures were implemented as soon as a 
case was confirmed and included school closure, active case finding 
and treatment as well as post-exposure prophylaxis offered to the 
entire school population. Had the outbreak had been detected 
earlier, the school closed earlier and prophylaxis commenced after 
the initial cases were detected, we may have seen lower levels of 
transmission.

Background
The first case of influenza A(H1N1)v in the United Kingdom (UK) 

was reported by the Health Protection Agency (HPA) on 27 April 
2009 [1]. Following this initial report, the number of confirmed 
cases has risen steadily.  

On 27 May 2009, a case of influenza A(H1N1)v was confirmed 
in a 14 year-old pupil at a boarding school in South East England. 
The case did not meet the HPA’s algorithm for testing at the 
time. The algorithm for testing of influenza A(H1N1)v at the time 
included travel to the United States or Mexico or contact with 
a probable or confirmed case. While this patient had influenza-
like symptoms, there was no history of travel to an affected area 
or relevant contact. Swabs were taken from this pupil under the 
auspices of a private medical care service for independent schools. 
It subsequently became obvious that a significant outbreak was in 
progress in the school.  

This paper describes the epidemiology and public health 
response to this outbreak. This is the first published report of an 
outbreak of influenza A(H1N1)v in a boarding school.

The index case and initial investigation
The index case became symptomatic on 24 May 2009, swabs 

were taken on 26 May and a positive result by PCR with primers 
specific for influenza A(H1N1)v [2] was received on 27 May. The 
positive result was notified to the local Health Protection Unit 
(HPU) on the evening of the same day, 27 May. The school was 
scheduled to close on the next day, 28 May, for a planned break 
during term time. 

The initial risk assessment suggested that the index case had 
very limited contact with other pupils while symptomatic. His close 

contacts were identified as 15 other pupils who were also boarders 
at the school. All 15 close contacts were assessed for influenza-like 
illness (ILI), and offered post-exposure prophylaxis with oseltamivir, 
in accordance with HPA guidance at the time.  

Following the identification of the first positive case, further 
enquiries were undertaken at the school by the HPA. It became 
apparent that there had been an ongoing outbreak of ILI at the 
school which preceded the confirmed diagnosis of influenza 
A(H1N1)v in the index case. A total of 39 cases had reported to 
the school’s health services with ILI prior to the identification of the 
index case on 27 May 2009. Following this finding, a decision was 
taken to extend the response beyond the initial 15 cases, to include 
the entire school population. Active case finding was initiated 
by asking all students and staff with ILI to telephone one of the 
nine “flu response centres” around the country for assessment. If 
appropriate, they were recommended testing and treatment. This 
was necessary as staff and students were dispersed across the 
country following the closure of the school for a short break. This 
led to the identification of further possible and probable cases 
associated with the school. 

The HPA case definition was used: A possible case was any 
person meeting the clinical and epidemiological criteria; a probable 
case was any person meeting the clinical and epidemiological 
criteria and with a positive test for influenza A infection that was 
untypable at the local laboratories. 

Descriptive epidemiology  
Setting
The outbreak occurred in a boarding school in South East 

England with a total population of 2,132 made up of 1,307 pupils 
and 825 members of staff. 

Case definition
Since it was obvious that there was a rise in the number of ILI 

cases before the index case, we considered these as “clinical” 
cases and included them in our description of the outbreak. We 
therefore categorised our cases into confirmed cases and clinical 
cases. 

Confirmed cases were cases of influenza A(H1N1)v confirmed by 
laboratory testing of swabs taken while the patient is symptomatic 
with ILI.  
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Clinical cases were among pupils documented as attending a 
healthcare facility at the school with ILI from 1 May 2009 to the 
confirmation of the first case on 27 May 2009. 

Outbreak description
In total, there were 102 symptomatic cases with ILI. Nose and 

throat swabs were taken from all cases symptomatic at the time 
the outbreak was detected. Influenza A(H1N1)v infection was 
laboratory-confirmed by PCR with primers specific for influenza 
A(H1N1)v in 63 of the 102 cases, 62 pupils and one member of 
staff. The remaining 39 cases were no longer symptomatic at the 
time the outbreak was recognised, and it was too late to take throat 
swabs. These 39 were classified as cases of ILI, epidemiologically 
linked in time and space to the confirmed cases. 

The onset of the outbreak was estimated to have been on 1 May 
2009 and the end on 3 June 2009. The school was closed from 
28 May to 7 June 2009, extending the scheduled break by four 
days. The incubation period for influenza A(H1N1)v is unknown but 
estimated to be between one and seven days [3], therefore cases 
presenting with symptoms after 3 June 2009 were considered 
to have resulted from secondary transmission outside the school 
setting. 

Potential source of exposure
There were two potential points of contact between pupils from 

this boarding school and other schools (schools A and B in Figure 
1) that had already had confirmed cases of influenza A(H1N1)v. No 
confirmed cases of influenza A(H1N1)v or clinical ILI cases were 
seen in the specific students who reported contact with students 
from school A during a social function. The second point of contact 
was with a group of students who visited school B for a tennis match 
on May 9. One of the students in contact with school B developed 
symptoms on 24 May 2009 and tested positive for influenza 
A(H1N1)v. Contact during this event may represent the source of 
the outbreak assuming that the ILI cases that occurred before this 

event may not have been due to influenza A(H1N1)v. School B had 
been closed due to an outbreak of influenza A(H1N1)v between 11 
and 18 May 2009 in six members of staff and students. 

The first confirmed case of influenza A(H1N1)v at the boarding 
school developed symptoms on 20 May 2009, pre-dating the onset 
of symptoms in the index case (27 May) by seven days (Figure 1). 
The incubation period for influenza A(H1N1)v is estimated to be 
between one and seven days indicating that there may have been 
ongoing transmission in the school from as early as 13 May 2009.  

Attack rates by house of residence and school year group
All school years and all houses of residence were affected by the 

outbreak. Taking the entire school population (pupils and staff), 
there was a clinical attack rate of 5% (102/2,132). However, given 
that the living circumstances of the students were significantly 
distinct from those of members of staff, the student population 
was considered as the affected cohort. Among the students, the 
clinical attack rate was 8% (101/1,307). The attack rates among 
the pupils were also calculated by house of residence as well as by 
school year (Figure 2). These attack rates varied by house, ranging 
from 1.8% (1/55) to 18.9% (10/53), as well as by school year, 
ranging from 5.4% (14/258) to 11.9% (32/268). The school year 
with pupils aged between 16 and 17 years had the highest attack 
rate of 11.9%. 

Clinical epidemiology
The distribution of symptoms among the cases is illustrated in 

Figure 3. These were typical of influenza-like illnesses. There were 
no hospitalised cases. Information on the duration of symptoms 
was not available.  

The public health response  
School closure
The school closed to all pupils from 27 May until 7 June 2009. 

The advice to close for seven days according to HPA guidance at 
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Confrmed influenza A(H1N1)v  and clinical ILI in pupils, boarding school South East England, May-June 2009 (n=102)

ILI: influenza-like illness
Date of onset is shown for confirmed cases.  For clinical cases, the date that medical treatment was sought was used as a proxy measure for date of 
onset.
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the time became redundant as the school was already closed for 
a scheduled break for four days, and this break was extended by 
a further seven days as the school preferred to open on a Sunday. 
Those without symptoms of ILI who had their state exams scheduled 
for Monday, 1 June 2009, were permitted to return on 31 May, 
while the rest of the school remained closed. These pupils were 
assessed for symptoms, and if symptomatic, were offered anti-viral 
medicines and testing. They were permitted to take their exams 
under special conditions to minimise the risk of transmission. 

Antiviral prophylaxis
Following the identification of additional probable and possible 

cases associated with the school, the HPA’s advice of prophylaxis 
was extended beyond the initial group of close contacts to all 
staff (n=825) and students (n=1,307) attending the affected 
school. Despite the HPA’s advice, the estimated uptake of antiviral 
prophylaxis among those for whom it was recommended was only 
48%. We do not know whether cases occurred in those who took 
the oseltamivir and do not have information on why the uptake 

of prophylaxis was not higher. These issues will be explored in a 
subsequent study.

Information to parents 
Parents were informed by letter that the school had a confirmed 

case of influenza A(H1N1)v and that the school would close until 
7 June 2009. A second letter was subsequently issued detailing 
advice to offer antiviral prophylaxis to all the pupils and staff at 
the school. 

Clinic at school 
An assessment and collection point was established at the 

college to offer assessment and treatment to returning students, 
staff members and families of resident staff. 

Discussion and conclusion 
This outbreak represents the first in a boarding school. The 

index case had no associated travel history or clear contact with a 
confirmed or probable case. The other school outbreak described 
in the literature [4] , in New York, United States, involved 45 
confirmed cases.

The initial risk assessment following the identification of the 
index case indicated there were few close contacts, and therefore 
post-exposure prophylaxis was limited to this group. It became 
evident during the investigation that the school had had an ongoing 
outbreak of ILI in the weeks prior to the identification of the index 
case. It is likely that many of these cases of ILI were due to 
influenza A(H1N1)v. Swabs taken from some of these cases who 
were still symptomatic identified a further three confirmed cases. 
Influenza A(H1N1)v could not be confirmed in most of the earlier 
cases of ILI as they were no longer symptomatic at the time the 
outbreak was detected. The source of the outbreak in this school 
was probably contact with pupils in another school with confirmed 
cases. This outbreak will add evidence to the hypothesis that the 
number of confirmed cases of influenza A(H1N1)v underestimates 
the burden of disease as has been reported previously [5]. 

It has been evident from previous reports (including unpublished 
data) that schools represent an important location for transmission 
[1]. The reported symptoms suggest an illness of no worse severity 
than seasonal influenza. None of the cases were hospitalised. While 
all school years and houses were affected, there was considerable 
variation in the attack rates between boarding houses. Further 
insight into this variation will depend largely on gaining some 
understanding of the transmission dynamics following the first 
case in the school and the extracurricular and social activities the 
pupils participated in while exposed to symptomatic cases.

Control measures were implemented as soon as the index case 
was confirmed. The school closed on 27 May 2009 and post-
exposure prophylaxis was offered to the whole school from 31 May 
2009. Had the outbreak had been detected earlier, the school 
closed earlier and prophylaxis commenced after the initial cases 
were detected according to the HPA’s guidance at the time, we may 
have seen lower levels of transmission within the school.
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Symptons reported by confirmed cases of influenza A(H1N1)
v by age group, boarding school South East England, May-
June 2009 (n=63)
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Cases of clinical ILI and influenza A(H1N1)v by age group, 
boarding school South East England, 1 May-3 June 2009 
(n=102)

ILI: influenza-like illness
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