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In the last quarter of 2008, an outbreak of mumps occurred in
Luxembourg affecting initially 10 young adults at a military centre.
Following a mass vaccination campaign, no further clinical cases
were observed. 90% of 136 vaccine recipients were IgG positive
one month after vaccination compared to 54% before vaccination.
Until 31 December 2008, 19 mumps cases were also reported
from the community. The outbreak strain belonged to genogroup G.

Introduction

During the last three months of 2008, an outbreak of mumps
occurred in Luxembourg with 29 suspected clinical cases reported
until 31 December 2008. Prior to this outbreak, the last time a
mumps case was reported to the health authorities was in 2005.

Mumps is an acute viral infection characterised by swelling of the
salivary glands and particularly the parotid glands. Asymptomatic
cases occur quite frequently (up to 30% of all cases) and symptoms
can be flu-like. The most frequently observed complications include
inflammation of genital glands (testicles or ovaries), pancreatitis as
well as aseptic meningitis. Mumps can be prevented by vaccination
which was introduced to the routine schedule in Luxembourg in
1986-7 with trivalent measles, mumps, rubella vaccine (MMR) for
children aged 15 to 18 months. A recommendation for a second
dose at the age of 5-6 years was released in October 1994.

Following the incidence of 10 cases in different units at a
military centre in Luxembourg in September and October 2008,
the Military Command, the Army Health Service and the Health
Inspection decided to organise a vaccination campaign for
personnel in all units working on this particular military site, which
also included personnel and trainees of the Luxembourg Police
Force. At the same time it was decided together with the National
Health Laboratory to conduct a sero-epidemiological survey with
the aim to determine seroprevalence against mumps virus in this
army population and to study risk factors for being seronegative.

Methods

For the purpose of the outbreak investigation at the military
centre, the following case definition criteria stated by the Centers
for Disease Control and Prevention (CDC) were used [1]. A clinical
case was defined as a patient with acute onset of unilateral or

bilateral tender, self-limited swelling of the parotid or other salivary
gland(s), lasting at least two days, and without other apparent
cause. Laboratory criteria for diagnosis were isolation of mumps
virus from clinical specimen, detection of mumps nucleic acid by
real-time PCR, or detection of mumps IgM antibodies.

Following the decision to hold a vaccination campaign, all army
and police personnel working onsite were briefed about the cases
and the current situation of the mumps epidemic, recommended to
participate in the vaccination campaign (on a voluntary basis) and
explained the reasons and usefulness of the sero-epidemiological
study. The blood sample collection was organised at the Army Health
Service onsite in collaboration with the National Health Laboratory
upon receipt of written informed consent forms. The samples were
immediately transported to the National Health Laboratory where
they were prepared and stored for future analysis. A quantitative
IgG and IgM assay (Genzyme Virotech, Risselsheim, Germany)
was used to determine the presence of anti-mumps antibodies
according to the manufacturer’s instruction. A real-time PCR assay
was implemented to detect mumps virus in throat swaps/oral fluid
and followed by sequencing of the positive samples [2,3].

Results

The epidemic

Figure 1 shows the evolution of the mumps epidemic in
Luxembourg up to the end of the year 2008. Following the
vaccination campaign which began on 28 October 2008, no
further clinical cases have been observed at the military centre,
but several clinical cases were reported in the “civilian” population
in Luxembourg.

The age distribution of reported cases shown in Figure 2 reveals
that the large majority (23 of 29 or 79%) were aged between 15
and 34 years. Seven of the reported 29 (24%) cases were female.

Of 13 oral or throat swabs taken from suspected clinical mumps
cases, six were positive by PCR (out of which five could also be
cultured). Nucleotide sequencing showed that the strain belonged
to genogroup G which has been observed recently in Bavaria,
Germany (May-July 2008), the United States (2006) and the
United Kingdom and Ireland (2004-05).
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Detailed clinical data are available for the 10 cases reported
at the military centre. Eight patients had a classical presentation
with parotitis, predominantly right-sided. Of those eight cases, five
had never been vaccinated, one had received a single dose and two
had received two doses of a MMR vaccine. The two patients with
non-specific symptoms and positive IgM test results had received
two vaccine doses. Two patients hospitalised with suspected viral
meningitis recovered without sequelae.

Sero-epidemiological study at the military centre

225 participants including 26 women (12%) agreed to give
a blood sample prior to the vaccine administration by informed
written consent. Of these, 134 (60%) had a positive 1gG result, 37
(16%) had a borderline IgG result and 54 (24%) had a negative IgG
result. The majority, 219 (97%) participants were IgM negative,
five (2%) were IgM borderline, and one participant had a positive
IgM result.

The IgG seroprevalence rate varied significantly with age —
participants born before 1970 had higher seroprevalence (81%)
compared to participants born after 1970 (53%, p=0.006).

For participants with a documented vaccination history, 1gG
seroprevalence did not vary significantly as a function of the number
of received doses (p=0.19).

Of the 225 participants, 136 (60%) gave a second blood sample
on average 31 days after administration of the Priorix® vaccine.
123 (90%) were IgG positive, six (4%) were IgG borderline and
seven (5%) were 1gG negative. Of 37 participants who were initially
IgG negative, 24 (65%) became IgG positive, six (16%) were 1gG
borderline and seven (19%) remained IgG negative one month after
vaccination. All 25 participants who were initially IgG borderline
became IgG positive and all 74 participants who were initially 1gG
positive remained positive.

At the second sampling opportunity, four (3%) participants were
IgM positive (they were initially IgG and IgM negative), three (2%)
were IgM borderline (two had also been initially IgM borderline
and one negative), and 129 (95%) participants were IgM negative.

FIGURE 1

FIGURE 2

Age distribution of reported mumps cases in Luxembourg, 2008
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Sero-epidemiological study of mumps at a military centre
in Luxembourg, 2008. IgG results by year of birth (chi2 test,

p=0.006)
Year of birth negative borderline positive
<1970 6 (11%) 4 (7%) 44 (81%)
1970-83 19 (33%) 8 (14%) 30 (53%)
1984-86 15 (27%) 10 (18%) 31 (55%)
1987-90 14 (24%) 15 (26%) 29 (50%)
Total 54 (24%) 37 (16%) 134 (60%)

TABLE 2

Sero-epidemiological study of mumps at a military centre
in Luxembourg, 2008. IgG results by number of measles,
mumps, rubella (MMR) vaccine doses received before the
onsite vaccination campaign (chi2 test, p=0.19)

Number of doses negative borderline positive
0 24 (19%) 19 (15%) 81 (65%)
1 14 (39%) 5 (14%) 17 (47%)
2 14 (25%) 11 (20%) 31 (55%)
3 0 (0%) 1 (50%) 1 (50%)

Total 52 (23%) 36 (16%) 130 (59%)
TABLE 3

Epidemic curve of reported mumps cases in Luxembourg, 2008
(n=29)
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Sero-epidemiological study of mumps at a military centre in
Luxembourg, 2008. Comparison of IgG results before and one
month after the vaccination campaign

IgG after vaccination

Ig6 before vaccination negative borderline  positive Total
negative 7 6 24 37
borderline 0 0 25 25
positive 0 0 74 74
Total 7 6 123 136
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Discussion

Our study reveals that, following several years of absence,
mumps virus has re-emerged in Luxembourg in the last term of
2008. This is not surprising as other countries in Europe and North
America have also witnessed relatively sizable mumps outbreaks
in recent years [4-13].

In our case, most reported cases occurred in young adults.
More than half of the staff on the military site was born before
the introduction of the combined MMR vaccine in 1986 and the
majority of reported clinical mumps cases had never received
vaccination. Whereas most persons born before 1970 have
naturally acquired immunity, persons born between 1970 and
1985 have had less exposure to mumps virus (due to the reduction
of mumps circulation after the MMR vaccine was introduced into
the vaccination schedule in 1986) and have never been targeted
by a “mop-up” vaccination campaign. Moreover, our data seem to
suggest that a sizable fraction of persons born between 1986 and
1990 (49% of participants) have not received the recommended
two doses of MMR vaccine. This could be explained by the fact that
the official recommendation of a second dose of MMR was only
issued in 1994, eight years after the introduction of MMR vaccine.

The vaccination campaign at the military centre appears to have
led to a large reduction of viral transmission as no further clinical
cases have been observed at the site. Following vaccination, 90%
of the study participants were 1gG positive compared with 54%
before vaccination. Even if the sensitivity of our serological assay is
slightly problematic (due to a high proportion of borderline results),
a quantitative analysis seems to suggest that « borderline » results
can be boosted by vaccination, from a mean of 10 Virotech units
to 18 units.

Another interesting aspect of this incident is that the rapid
implementation of the vaccination campaign at the military centre
was an ideal real-life exercise for the influenza pandemic. Our
experience suggests that in the right conditions, a doctor assisted
by two technicians (one for the preparation of the vaccine and
one for paper work) can administer vaccines to approximately 150
persons in half a day.

Although the sample size in our study is quite limited, our
data suggest that a single dose of Priorix® vaccine could be
immunogenic (i.e. induced a positive or borderline IgG result) in
approximately 80% of previously seronegative adults. While some
authors have suggested that waning immunity may contribute to
mumps outbreaks in older vaccinated populations [6], the large
majority of our cases have no history of vaccination. If waning of
immunity was more prevalent, we would also expect the outbreak
to spread to younger vaccinated generations (who go to secondary
schools where a lot of mixing occurs [14]) and this has not (yet)
been observed.

To stop the circulation of mumps virus in the long term in
Luxembourg, we suggest that a MMR campaign aimed at all
persons* born between 1970 et 1990 who have not received two
doses of vaccine or who do not have protective antibody levels
would be necessary to protect their health. Such a campaign
could also have an additional advantage of increasing population
immunity against rubella and measles which have been targeted
for elimination by the World Health Organization (WHO) European
Region by 2010. In addition, further measures are probably
necessary to document and possibly raise levels of two dose
coverage with the MMR vaccine in adolescents and children born
after 1990.

*Note: While respecting vaccine manufacturer’s contraindications, particularly in
women: no current or pregnancy planned for 3 months after vaccination.
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