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Abstract

On 16–17 January 2020, four suspected mumps cases were reported to the local Public Health
Authorities with an epidemiological link to a local school and football club. Of 18 suspected
cases identified, 14 were included in this study. Laboratory results confirmed mumps virus as
the cause and further sequencing identified genotype G. Our findings highlight that even with
a high MMR vaccine coverage, mumps outbreaks in children and young adults can occur.
Since most of the cases had documented immunity for mumps, we hypothesise that waning
immunity or discordant mumps virus strains are likely explanations for this outbreak.

Manuscript

On 16–17 January 2020, four cases of suspected mumps were reported to the National
Epidemiological Surveillance System (SINAVE). The four suspect cases were males aged 4
−14 years and attended the same local football club. A case definition and classification for
this cluster were adapted from the European Union Commission Implementing Decision
2018/945 [1]. We defined cases as those that occurred between 1 December and 29
February with an epidemiological link to the local school or the football club or to a confirmed
case. A confirmed case was defined as having one of the following laboratory confirmed results
for mumps virus: mumps virus isolation in a biological sample; detection of mumps virus
nucleic acid; or mumps virus specific antibody response characteristic of acute infection
(IgM) in serum or saliva, with or without the clinical criteria i.e. self- or doctor-reported
acute onset of salivary gland swelling (more often parotitis) with or without fever. A probable
case was defined as an individual having the clinical and epidemiological criteria. A possible
case was an individual who reported only the clinical features.

Mumps is a notifiable disease in Portugal and is reported via SINAVE by clinicians and
microbiological laboratories [2]. Since 2014, mumps cases can be electronically reported by
a clinician or, after 2017, by a laboratory professional, when a case is suspected or confirmed.
This notification leads to an epidemiological investigation by the local public health team to
implement prevention and control measures (contact tracing, case isolation and immunisation
of susceptibles) [3].

After the first alert, cases were retrospectively identified in SINAVE by telephone interviews
and field visits. We visited both the school to meet teachers and coordinators and the football
club facilities. During the visit to the secondary school, the presence of temporary facilities for
a primary school were identified in the backyard of the first. Due to construction works, pri-
mary school classes were being temporarily taught in container facilities. The football club dir-
ector and coach were contacted by telephone to provide information on other possible cases.
The teachers and coach noted that some students missed days of school and workouts due to
sick leave. Therefore, it was decided to investigate the said absences further to identify poten-
tial undiagnosed cases in the previous month

Onset of symptoms of the first case was on 14 December 2019, during the Christmas break
for schoolchildren, and of the second known case on 23 December, nine days later. The last
case’s onset was 50 days after the first, on 2 February 2020 (Fig. 1).

All mumps suspected cases notified to the local Public Health team since December 2019
were investigated for a possible link to this outbreak, in addition to the ones actively identified
during the field visit. A total of 18 cases were assessed and samples for microbiological testing
were collected from five cases. Four cases were found not be related to this outbreak. Of the
four, two cases had no epidemiological link to this outbreak (sporadic cases). The other
two cases had an epidemiological link but had non-confirmatory clinical symptoms and
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signs. Therefore, 14 notified cases met criteria to be included in
our case definition, three as confirmed cases and 11 as probable
cases.

The three confirmed cases were ascertained by mumps virus
nucleic acid detected through polymerase-chain reaction test
(PCR) and one had simultaneously an inconclusive IgM test
result. The other two cases tested had a negative result both for
mumps virus IgM and nucleic acid detection by PCR. From con-
firmed cases, virus sequencing was able to identify genotype
G. Two probable cases had tested negative for both mumps
virus IgM and nucleic acid detection by PCR but these findings
were deemed unreliable by the outbreak investigation team and
National Laboratory Focal Point since sample collection and test-
ing was too long after onset of symptoms, which makes viral
detection unlikely. Henceforth, these two cases were retained as
probable cases.

Regarding age and sex, 86% of cases (n = 12) were male,
including all confirmed cases, and ages ranged from 7 to 59
years old (Table 1). We had information on vaccination status
for 13 cases; all were fully vaccinated with two doses of MMR
according to national schedule except for one, who had had one
dose only of MMR vaccine. The 14th (probable) case was not vac-
cinated with MMR vaccine due to medical history of past measles

infection, and so, never received this vaccine. Available informa-
tion on vaccines administered showed that all of them were Jeryl
Lynn strain derived, thus conferring genotype A protection.

All cases had self- or doctor-reported acute onset of parotitis,
but only half, including all confirmed cases, had history of fever.
The mean time between symptom onset and diagnosis was 1 day,
except for one case who did not seek healthcare and was retro-
spectively found and diagnosed by the local Public Health team
42 days later.

Outbreak-control measures were instituted at the school and
the football club immediately after the Public Health unit was
notified on 16 January 2020. The vaccination status of children
in the affected schools, both primary and secondary, was
reviewed. Since MMR vaccine is included in the National
Immunization Program, children without a complete scheme
were called to be vaccinated. Cases were excluded from school
for at least five days after the appearance of parotitis [4].
During our investigation, no other mumps cases and clusters
were detected in this region. Concerning public health measures
to prevent and control outbreaks, as well as more broadly health
policies, third dose mumps vaccine is being applied in the United
States of America and other European countries to prevent spread
of mumps outbreaks to at-risk but non-exposed people, and also

Fig. 1. Epidemic curve of mumps confirmed and probable cases, by date of onset of symptoms, Portugal, December−February 2020, (n = 14).

Table 1. Characteristics of mumps confirmed and probable cases, Portugal, December−February 2020, (n = 14)

Confirmed cases (n = 3)a Probable cases (n = 11)a

Ageb 15.3 ± 11.0 25.9 ± 15.6

Male 3 (100) 9 (81.8)

Fever 3 (100) 4 (36.4)

MMR vaccination

One dose 0 (0) 1 (9.1)

Two doses 3 (100) 8 (72.7)

Unknown 0 (0) 1 (9.1)

Not vaccinated 0 (0) 1 (9.1)

Age at the time of last MMR dose 7.0 (3.0) 7.4 (2.7)

Time (years) between last MMR dose and onset of symptoms 8.8 (8.4) 13.5 (9.0)

MMR, mumps−measles−rubella vaccine; S.D., standard deviation.
aStatistics presented: mean (S.D.); no. (%).
bAt the time of the study.
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to limit further complications [5, 6]. There is no strong evidence
to endorse a third dose of mumps vaccine in small outbreaks, and
is not recommended in Portugal.

A possible drawback of our investigation was the inability to
conduct an analytical study that was planned because of resources
being allocated to the coronavirus disease 2019 (COVID-19) epi-
demic which had just started. The main objective of this further
analysis was to conduct a case−control study to determine clinical
and laboratorial risk factors related to the surge of mumps in vac-
cinated individuals compared to controls within the same age
group. In this study, we would like to question if symptomatic
mumps in vaccinated individuals was associated with a
non-effective immune response. In addition, there might have
been under-ascertainment of cases since most mumps cases
have mild-to-moderate symptoms. Moreover, lack of clinical
awareness of mumps in vaccinated individuals can underestimate
its true incidence. Although public health teams can report dis-
ease complications in SINAVE when epidemiological investiga-
tions are still ongoing, some of them may have occurred later.
We did not routinely ask for follow-up data on cases reported to
SINAVE. Moreover, the poor sensitivity of parotitis IgM tests in
vaccinated patients may also have contributed to an underestima-
tion of cases, as well as late specimen collection and analysis (28).

We hypothesised that waning immunity or discordant mumps
virus strains (circulating and vaccine) are likely explanations for
this outbreak to have occurred. Mumps neutralising antibodies
are partly strain-specific, cross-immunity from neutralisation
titres in vaccinated individuals are significantly lower for strains
that are not included in the vaccine administered [7, 8]. In the
last national serological survey, prevalence of mumps antibodies
was 90.3%, higher than in the previous one in 2001–2002
(81.4%). However, there was an increase in the number of suscep-
tible individuals between 15 and 19 years [9]. Even though
Portugal has one of the highest MMR vaccine coverages of
Europe, exceeding 96% for two doses of this vaccine [10], in
recent years several outbreaks of mumps have occurred world-
wide, including in Portugal, and mostly in vaccinated teenagers
and young adults [5, 11–14]. Laboratory studies on cases, as
well as analysis of antibody and neutralisation assays, could give
us more answers on immune status and its response [15].

Our investigation supports existing evidence that genotype G
mumps outbreaks in children and young adults vaccinated with
Jeryl Lynn (genotype A strains) have been not uncommon in
the last decades, even in countries with high vaccine coverage
[8]. These outbreaks are associated with mild and moderate clin-
ical symptoms that do not always lead to seek healthcare services
for medical advice. The outbreak size then depends on both herd
immunity and the settings where cases occur, especially in
crowded situations. We recommend that mumps should be
excluded in symptomatic salivary gland infections in school-age
children and young adults, and clinical suspicion should be raised
by general practitioners and other physicians regardless of
immunisation state. We also would like to endorse future research
studies on similar outbreaks in vaccinated people.
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