
1www.eurosurveillance.org

Rapid communications

Early intervention in pertussis outbreak with high attack 
rate in cohort of adolescents with complete acellular 
pertussis vaccination in Valencia, Spain, April to May 
2015

A Míguez Santiyán1, R Ferrer Estrems (ra.ferrere@comv.es)2, J L Chover Lara1, J Alberola Enguídanos3, J M Nogueira Coito3,  
A Salazar Cifre1

1.	 Epidemiology Department, Public Health Centre of Valencia (DGSP), Valencia, Spain
2.	 Preventive Medicine Department, Consorcio Hospital General Universitario de Valencia, Valencia, Spain
3.	 Microbiology Department, Hospital Universitario Dr. Peset, Valencia, Spain

Citation style for this article: 
Míguez Santiyán A, Ferrer Estrems R, Chover Lara JL, Alberola Enguídanos J, Nogueira Coito JM, Salazar Cifre A. Early intervention in pertussis outbreak with high 
attack rate in cohort of adolescents with complete acellular pertussis vaccination in Valencia, Spain, April to May 2015. Euro Surveill. 2015;20(27):pii=21183. 
Available online: http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=21183 

Article submitted on 22 June 2015 / published on 09 July 2015

Forty-three pertussis cases reported in May 2015 in 
Valencia were linked to a school outbreak where 90% 
of the students had been vaccinated. Cases were diag-
nosed upon paediatrician consultation and in hospi-
tal emergency units. Approximately half of the cases 
were students born in 2002, the first age cohort with 
complete shift to acellular pertussis vaccine. Public 
health intervention, visiting school premises to con-
duct interviews, sample collection and early antibiotic 
prophylaxis stopped further spread in the community.

Event description
In early May 2015, two suspected cases of pertussis in 
twins raised the alert in a school in Valencia, Spain. 
On 6 May, the school headmaster contacted the local 
public health authorities to report other students with 
persistent cough. A team of epidemiologists performed 
an investigation at the school premises on the follow-
ing day, as a pertussis outbreak was suspected. During 
two further visits within the coming four days, the team 
detected a high incidence of pertussis cases among 
students in the first grade of secondary school, born 
in the years 2001 and 2002, including 10 laboratory-
confirmed cases. Rapid risk assessment guided further 
intervention to tackle the spread of the disease.

Epidemiological investigation
The epidemiology units in the Valencian Community 
are responsible to monitor and respond to alerts 
from a computerised mandatory notification system 
(AVE, Análisis de Vigilancia Epidemiológica) and from 
laboratories in public hospitals (RedMiva, Red de 
Vigilancia Microbiológica de la Comunidad Valenciana). 
Epidemiologists also have access to the primary 
healthcare (PHC) computer system (SIA, Sistema de 
Información Ambulatoria) and to the vaccine information 

system (SIV, Sistema de Información Vacunal). During 
the outbreak described here, the overall surveillance 
system (individual systems are described on the web-
site of the General Directorate of Public Health of 
Valencian Community [1]) allowed daily identification 
and follow-up of notified cases.
Information on the type and duration of treatment, 
on the date of symptom onset, on disease evolution, 
number of vaccine doses administered, was entered in 
the AVE which was used as database for this outbreak 
investigation.

Case definition
For the outbreak investigation, an adapted version of 
the Spanish case definition for pertussis was used [2]. 
The notified cases in the AVE were defined as ‘labora-
tory-confirmed’ (if PCR or serology were positive) or as 
‘epidemiologically-linked’ when having clinical symp-
toms compatible with pertussis and history of contact 
with a laboratory-confirmed case. Individuals who did 
not fulfil the criteria above were dismissed as ‘non-
cases’. For notification purposes, all initial probable 
cases were re-defined when included in AVE as ‘epide-
miologically linked’.

Case investigation
The epidemiology unit team from Valencia assessed 
the situation at school premises, among the 395 stu-
dents and 47 teachers. They conducted interviews 
with 50 symptomatic students, after having received 
verbal consent from their parents, and five teachers; 
in addition, they collected microbiological samples 
(nasopharyngeal smears) to confirm the outbreak that 
reached a total of 43 cases. The majority of the cases 
was fully vaccinated (Table).
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Among the 43 cases, 40 were students and one was 
a school teacher; there were two additional cases, in 
other students who shared common after-school activi-
ties, and were thus classified as ‘epidemiologically 
linked’ cases. Among school students just over half of 
the cases were in males and median age was 13 years, 
ranging from 12 to 17 years. Information on vaccina-
tion coverage was available for grades in which cases 
occurred: 243 of 275 (88.4%) children in these grades 
were vaccinated with at least four doses; 89.4% (67/75) 
vaccination coverage was recorded in students in the 
first grade of secondary school; 95.2% (40/42) of stu-
dent cases had been vaccinated, of which 90.4% had 
been fully vaccinated with five doses.

Here, we describe the evolution of the outbreak cases 
according to the date of symptom onset (Figure 1).

The investigation confirmed a higher attack rate (37%) 
in students the first grade of secondary school (28/75), 
of which 23 were born in 2002, the first age cohort 
with complete shift to acellular pertussis vaccine in our 
region (Figure 2).

In 2008, the last pertussis vaccination dose was 
administered in the 2002 cohort.

Control measures
After confirmation of the outbreak, students, staff, par-
ents, local GPs and paediatricians were informed about 

it either directly by telephone or by a letter given to the 
school’s headmaster to give to children’s parents. In an 
initial stage, all symptomatic children were referred to 
their paediatricians for diagnostic and treatment with 
recommendations from the public health authorities to 
undertake antibiotic treatment, delay return to school 
until after completion of treatment, and follow up and 
prophylaxis of close contacts. As new cases were con-
firmed, decision was taken to extend prophylaxis to all 
students in the first grade of secondary school, with 
recommendation to treat with azithromycin for five 
days (500 mg on the first day and 250 mg on the follow-
ing days) [2]. In addition to antibiotic treatment, they 
were recommended isolation for five days and vacci-
nation if they had not completed five doses. Following 
these recommendations, 63 of the first grade students 
had received prophylactic antibiotic treatment. There 
was additionally an active investigation to identify risk 
groups, (pregnant women and infants under one year 
old), but the team did not identify any of them among 
contacts linked to outbreak cases.

Epidemiological context
Pertussis shows a characteristic cyclic pattern peaking 
every three to four years. In recent years, an increase 
in the number of cases has been noticed in different 
European countries, including Spain, in spite of good 
vaccination coverage [3,4]. Studies have also indi-
cated a decline in antigenic response to acellular vac-
cine already few years after vaccination booster and 

Figure 1
Number of cases by date of symptom onset, pertussis school outbreak, Valencia, Spain, April–May 2015 (n=43)
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this could result in the near future in vulnerable age 
cohorts vaccinated exclusively with it [5,6]. This high-
lights that even a full course of acellular vaccine in line 
with the present vaccination schedules and good cov-
erage may not confer sufficient protection to adoles-
cents, and that there continues to be a risk of epidemic 
waves each three to four years [7,8].

In Spain, the vaccination schedules for pertussis vary 
little among regions, with doses given at 2–4–6 and 
18 months and a booster at five to six years of age. 
Only two regions have included a sixth booster dose 
at 14 years of age, although most paediatricians sug-
gest a booster for 11-12 year-old children [9]. The type 
of vaccine changed in the Valencian Community since 
2001 for the booster dose, when acellular vaccine was 
included in the programme. It completely replaced 
the cellular vaccine also for the first doses in 2004. In 
practical terms this last substitution was implemented 
for birth cohorts 2002 and 2003.

Discussion
During April and May 2015, we have seen an increase 
of pertussis cases in the city of Valencia, which follows 
the cyclic pattern of pertussis. The last pertussis epi-
demic had occurred in 2011 and led to 249 cases in 12 
months [10]. Incidence in 2015 has surpassed, up to 6.5 
times during week 22, the expected number of cases in 
a normal season for Valencian Community as a whole 
[11]. In the city, this seemingly seasonal [12] manifesta-
tion clearly has increased incidence and transmission 
in school children and has presented in form of small 
outbreaks in primary and secondary educational insti-
tutions (age 9 to 13 years) besides the one described 
in this communication. In these outbreaks prophylac-
tic early intervention in close contacts (same class) 
have been crucial in stopping further transmission. 
The rapid intervention in this outbreak has achieved 
an interruption of transmission within  two weeks of 
implementation of control measures with a last case 
reported on 28 May, only two cases of onward trans-
mission to community members outside the affected 
school were noted and no cases were detected in vul-
nerable individuals.

In general, the awareness of a situation with sus-
ceptible individuals has triggered other vaccination 
strategies like cocooning or more recently to expand 
vaccination to pregnant women [13-15]. The Valencian 
Community has implemented such changes too [16].

Conclusions
Our investigation highlights the potential increased 
risk in the first age cohorts with complete vaccination 
with acellular pertussis. This is consistent with the 
results of other studies where risk is seen to increase 
three years after the last acellular dose [5]. These find-
ings should be incorporated into vaccination strategies 
decisions and they should promote research on new 
anti-pertussis vaccine components with greater effec-
tiveness and longer protection. Experience with this 

Figure 2
Attack rate by age cohort, pertussis school outbreak, 
Valencia, Spain, April–May 2015 (n=40a)
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a One teacher and two external cases not included.

Table
Description of cases and vaccination coverage, pertussis 
school outbreak, Valencia, Spain, April–May 2015 (n=43)

Number

Sex
Men 24

Women 19

 Age (yearsa) Median (range) 13 (12–17)

Case classification
Students 40
Teachers 1

External cases 2

Case confirmation

Laboratory 17
PCR 15

Serology 2

Epidemiological 26

Vaccination with 
pertussis vaccine

Yes 40

Completeb 38
Incomplete 2

No 1
Not recorded 2

a Students only, one teacher aged >45 years not included here.
b Five doses.
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early intervention brings evidence that rapid response 
to public health alerts after suspicion of pertussis 
cases allows early diagnosis and intervention to stop 
transmission to core vulnerable groups (i.e. pregnant 
women and children under one year of age). 
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