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Summary. – A nation-wide vaccination against mumps that had been launched in the Czech Republic 
in 1987 eliminated great outbreaks (up to 100,000 cases per year) of this disease in 1955–1988, but did not 
prevent small outbreaks (a few thousand cases per year) in 1995–1996, 2005–2007, and 2010–2012. The 
extent of these small outbreaks shows an increasing trend. The article describes mumps outbreaks in the 
Czech Republic in 2011 and 2012 with the aim to bring additional data contributing to the clarification of 
repeated outbreak triggers. In the years 2011 and 2012 there have been reported 2885 and 3902 mumps 
cases, respectively, in the Czech Republic. Similarly to other countries, a shift in the age-specific incidence 
of the disease towards higher age has been found, with the highest occurrence seen in the age group of 
15–19 years. Men were slightly more affected than women. Clinical complications and vaccination status of 
patients were also observed.
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Introduction 

Mumps outbreaks have been reported even in countries 
where routine immunization against this disease has long been 
in place (Whelan et al., 2010; Walker et al., 2011). Increase in 
the number of mumps cases is often observed after several 
consecutive years with lower incidence of the disease (Kuz-
manovska et al., 2010; Hukic et al., 2011; Walker et al., 2011). 

Mumps outbreaks have occurred in both non-vaccinated 
individuals and populations with a high vaccination coverage 
(Whelan et al., 2010; Walker et al., 2011). There is a shift in 
mumps morbidity towards older age groups (Kuzmanovska 
et al., 2010; Otto et al., 2010; Walker et al., 2011; Whelan et 
al., 2010). Age distribution in EU/ EEA countries is shown 
in Fig. 1. 

Efforts are made to map the situation in different coun-
tries, to understand recent mumps outbreaks, and to identify 
preventive strategies.

In the Czech Republic, mumps has been a reportable dis-
ease since 1955. Case-based data have been collected since 
1993 (Boxall et al., 2008). The EU case definition is used in 
the mumps surveillance (Decision No 2008/426/EC).

The mass childhood immunization against mumps was 
implemented in the Czech Republic in 1987. Since 1995 
a trivalent vaccine against measles, mumps and rubella 
(MMR) has been used (Mrazova et al., 2003; Boxall et al., 
2008). MMR vaccine is given in a two-doses scheme – the 
dose 1 at 15 months of age or later is followed by the dose 2 
after 6 to 10 months from dose 1.

Administrative surveys of MMR vaccinations performed 
annually in all regions in children of the appropriate age 
show high level of two-dose vaccination coverage (about 
98% in 2010 and 2011). 

Mumps incidence rates in the Czech Republic before and 
after mass vaccination are shown in Fig. 2.
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The number of mumps cases shows an increasing trend 
in the Czech Republic similarly to other European countries 
(Kuzmanovska et al., 2010; Otto et al., 2010; Whelan et al., 
2010; Walker et al., 2011). The preceding mumps wave was 
observed in the Czech Republic in 2005–2007. The decreas-
ing incidence in 2008 and 2009 was followed by an increasing 
incidence since 2010. 

Materials and Methods

Patients. A uniform nationwide system of reporting communi-
cable diseases (EPIDAT) laid down by the law has been used in the 
Czech Republic (Act. No. 258/2000 Coll. on Protection of Public 
Health). Case-based data are collected including information about 
age, gender, clinical course of illness, complications, laboratory 
results, vaccination status.

Mumps diagnostics. Mumps cases were diagnosed mainly from 
the clinical symptoms and epidemiological data. There were 1272 
and 1656 cases laboratory tested in the regional laboratories in 
the years 2011 and 2012, respectively. Laboratory diagnosis was 
particularly based on serology (ELISA). The National Reference 
Laboratory (NRL) for Rubella, Measles, Mumps and Parvovirus 19 
of the National Institute of Public Health in Prague recommends 
to support the diagnosis with the direct detection of mumps virus 
by isolation in the tissue culture and detection of viral RNA by 
RT-PCR techniques.

From February to December 2012 NRL analyzed clinical sam-
ples from 78 suspected cases collected in five regions of the Czech 
Republic with high mumps incidence: 47 buccal swabs, 9 paired 
sera, and 22 acute sera. All sera samples were tested with Siemens 
Enzygnost anti-parotitis virus kit for mumps-specific IgG and 
IgM antibodies, paired sera samples were tested also with hemag-
glutination inhibition test. Buccal swabs were first inoculated on 
continuous monolayers of Vero cell lines. Negative isolates and/or 
bacterially contaminated ones and isolates with atypical cytopathic 
effect were tested by RT-PCR (Mumps Virus RT-PCR kit Shanghai 
ZJ BioTech). 

Fig. 1

Cumulative incidence of reported Mumps cases in EU/EEA countries 
by age group in 2011

Source: ECDC-TESSY (European Centre for Disease Prevention and Con-
trol – The European Surveillance System).

Fig. 2

Mumps, reported cases in the Czech Republic (1955–2012)
Source: EPIDAT.
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The Regional Reference Laboratory for Measles, Mumps and 
Rubella virus in the Robert Koch Institute, Germany performed 
genotyping analyses from nineteen mumps isolates spotted on 
FTA cards.

Results and Discussion

In 2011, 2885 mumps cases were reported in the Czech 
Republic (27.5 cases per 100,000 population), of which 1041 
were laboratory confirmed. Men were slightly more affected 
(1,653 cases – 57.3%) than women (1,232 cases – 42.7%). 
Over one third of mumps cases (1,128) occurred in the 
age group 15 to 19 years. Altogether 259 (9%) patients 
developed complications. Orchitis was recorded in 10.5% 
of male patients. Coverage with two doses of MMR vaccine 
was reported in 2,312 (80.1%) patients.

In the year 2012, 3902 mumps cases were reported in the 
Czech Republic (37.0 cases per 100,000 population). Simi-
larly as in the previous year, 56% of patients were men and 
44% women. The most affected age group was 15–19 years, 
accounting for 38 % of mumps cases reported. No epidemio-
logical link was traced in more than half of mumps cases.

There were 3,302 patients (84.6%) vaccinated against 
mumps in the year 2012. 3,108 patients (79.7%) received 
two doses and 38 patients received a single dose of MMR 
vaccine. The data on the number of vaccine doses were not 
available for 156 vaccinated patients. The two-dose MMR 
vaccine-coverage rate in patients of the age group 15–19 
years was 98.8% (1,479 cases).

Complications were reported in 10.1% of all mumps 
cases, with orchitis being the most common one and af-
fecting 12.8% of male patients. Seven percent of vaccinated 
individuals developed complications in comparison with 
27% of non-vaccinated patients. For instance, meningitis 
was reported in 1.3% vaccinated patients and 3.5% of non-
vaccinated patients. Orchitis was reported in 8.6% of vac-
cinated male patients but in almost 35% of non-vaccinated 
male patients. The absolute numbers of different complica-
tions are summarized in Table 1. 

Virus specificity was confirmed in regional laboratories 
for 1406 cases. Forty of 78 cases analysed by NRL were posi-
tive. Six acute sera samples were IgM positive (6/22; 27%), 
other two acute samples were IgG high positive (2/22; 9%). 
Five paired sera samples were positive in hemagglutination 
inhibition test (5/9; 55%) and four of them were IgG-positive 
in ELISA as well (4/9; 44%). Twenty buccal swabs were posi-
tive in cultivation on Vero cells (20/47; 43%).

Twenty-three problematic samples (bacterially contami-
nated, with atypical cytopathic effect or with negative results 
in cell culture cultivation) were in addition tested by RT-PCR; 
seven of them were positive. Regardless of the method used, 
mumps virus-specific antibody response was positive in 

13/31 cases (42%) and virus isolation and/or detection of 
mumps virus nucleic acid were positive in 27/47 cases (57%). 
Genetic characterization of mumps virus detected in the 
clinical material of nineteen cases revealed presence of the 
genotype G (in four local variants). 

The mumps incidence rates in our country follow those 
reported in some other European countries, but with a delay 
that can be explained by high vaccination coverage of the 
Czech population. Similar to other countries, mumps cases 
tend to shift to higher age groups and are slightly more 
frequent in males (Kuzmanovska et al., 2010; Whelan et al., 
2010; Hukic et al., 2011; Walker et al., 2011). Considerable 
rates of complications, e.g. orchitis, in more than 10% of male 
patients, are also in line with the data from other countries 
(Otto et al., 2010; Whelan et al., 2010). A significant differ-
ence was observed in the rates of complications between 
vaccinated and non-vaccinated patients.

In the Czech Republic, administrative survey of vaccine 
coverage is conducted on an annual basis, using medical 
records of a random sample of children of specific age groups 
(i.e. those who should have been vaccinated according to the 
childhood immunization schedule). The vaccination cover-
age rates from administrative surveys have long been above 
the herd immunity threshold. In 2001, a nationwide sero-
logical survey for mumps virus antibodies was conducted 
in the Czech Republic in 3010 sera from persons of both 
genders aged 1–64 years (Mrazova et al., 2003). Sera were 
collected from a randomly selected representative sample of 
the population. The antibody prevalence rates revealed in the 
survey (70–86%) did not correspond with the vaccination 
coverage rates in children under 15 years of age (97–100%) 
as found by the administrative survey. Natural immunity 
levels in the population above 15 years of age were higher 
than post-vaccination immunity levels. It was concluded that 
the herd immunity achieved is not high enough to prevent 
epidemic spread of the mumps virus (Mrazova et al., 2003). 
The reported outcome of the serological survey corresponds 

Table 1. Clinical complications in mumps cases in the Czech 
Republic in 2012 

Complications
No. of patients

Vaccinated Non-vaccinated Total
None 3068 440 3508
Encephalitis 1 8 9
Mastitis 1 0 1
Meningitis 42 21 63
Oophoritis 1 0 1
Orchitis 158 122 280
Pancreatitis 9 3 12
Other 22 6 28
Total 3302 600 3902
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to the high proportion of mumps patients vaccinated with 
two doses of MMR vaccine in the Czech Republic (about 
80% in the past years).

The decrease in the antibody titers with the time elapsed 
from the vaccination results in the waning of the protective 
effect. Furthermore, the immunity of a population with high 
vaccination coverage is not boosted by the naturally circulat-
ing mumps virus, thus the protective effect of the vaccina-
tion can also be reduced (Date et al., 2008; Domínguez et 
al., 2010; Whelan et al., 2010; Trmal et al., 2011). An extra 
third dose of MMR vaccine is considered in adolescents or 
young adults, particularly in collectives whose members 
come from geographically distant areas or different social 
groups (boarding schools, student residences, etc.). An extra 
dose of MMR vaccine can play a positive role in the onset of 
mumps outbreaks (Trmal et al., 2011).

The currently used vaccine is derived from the Jeryl Lynn 
vaccine strain of mumps virus (genotype A) that differs phy-
logenetically from the circulating genotypes. The antigenic 
differences between genotypes are responsible for incomplete 
cross neutralization. At present, there is no clinical evidence 
that the difference in the genotype might be the cause of 
primary vaccine failure or that it might be of considerable epi-
demiological importance. Even when the vaccine strains were 
not matched with circulating strains, the ongoing outbreak 
stopped (Domínguez et al., 2010; Trmal et al., 2011).

Nevertheless, the genotype-related vaccine efficacy as 
well as the possible role of the waning immunity in mumps 
outbreaks remains an open question that needs to be an-
swered. 

To draw a more comprehensive picture of the current 
situation, it is crucial to change the laboratory diagnosis 
strategy. A considerable proportion of vaccinated persons 
do not develop IgM antibodies detectable in the acute 
serum sample and often do not show seroconversion or 
significant increase in the IgG antibody titer in paired sera, 
as IgG antibodies increase rapidly in these persons soon 
after infection. 

This immediate increase in the IgG antibodies is also 
responsible for the fact that the vaccinated patients shed 
smaller amount of the virus for a shorter period of time, 
thus making direct diagnosis of mumps virus more difficult 
(Narita et al., 1998; Sanz et al., 2006; Krause et al., 2007; 
Bitsko et al., 2008; Hatchette et al., 2009; Rota et al., 2009; 
Royuella et al., 2011).

The results presented by the Czech National Reference 
Laboratory suggest the need for a switch from the commonly 
used serological tests to methods for the direct detection of 
the virus to be coupled with centrally performed genotyping. 
Molecular epidemiological studies including genotyping of 
recent strains should be part of the surveillance program as 
recommended by the World Health Organization (WHO) 
(WHO, 2005; Pandurang et al., 2011). 

Despite the existing uncertainty about the vaccine ef-
ficacy and protective effect duration, vaccination is still 
the most effective tool in reducing mumps morbidity and 
complications. 
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