
 In this issue, Vaidya et al1, describe the cross-
protective effect of circulating wild type mumps 
viruses in comparison with the mumps vaccine 
strain, Leningrad-Zagreb (genotype N). The authors 
investigated a mumps outbreak within an unvaccinated 
population in India where two different wild type 
mumps viruses were isolated (genotypes C and G). 
Mumps virus is the aetiological agent of mumps, a 
highly contagious disease which is characterized by 
pain and swelling in one or both of the parotid glands 
and often accompanied by complications such as 
meningitis, deafness and orchitis. Humans are the sole 
reservoir for mumps virus. Mumps disease is vaccine-
preventable and live attenuated mumps-containing 
vaccines have been used worldwide since the 1960s2. 
In many countries, mumps vaccination is included 
in the routine childhood immunization schedule.
This has resulted in a reduction in the incidence of 
mumps infections (<1 case per 100,000 population), 
however, in the absence of routine vaccination, annual 
incidences of mumps range from 100 to 1000 per  
100,000 population3. Mumps is historically considered 
to be a childhood disease, although over the past 20 
years there has been an increase in the incidence of 
mumps outbreaks within vaccinated populations. In 
these vaccinated populations, the infection is now 
typically observed in young adults who are in university 
or military settings and residing in close proximity4,5. 
These outbreaks have been the subject of further 
studies into the possibility of waning immunity or to 
identify if there may be antigenic differences between 
vaccine strains and circulating wild type viruses which 
may result in immune escape of mumps viruses6,7. In 
countries such as India, where mumps is not included 
in the routine immunization schedule, there is limited 
information from outbreaks of the disease and a lack 
of reporting on the neutralizing antibody responses 
generated in patients during or after infection with 

wild type mumps virus and whether the level of cross-
protection is different between those who have been 
exposed to wild type or vaccine viruses.

 There are 12 recognized mumps genotypes which 
are designated A-N, with the exception of E and 
M which are now classified as genotypes C and K, 
respectively8. Mumps virus genotype is assigned based 
on the sequence diversity of the small hydrophobic 
(SH) gene and haemagglutinin-neuraminidase (HN) 
gene. The haemagglutinin-neuraminidase protein 
is the major antigenic protein and the cell surface 
target for neutralizing antibodies which are thought 
to be important for protective immune response9,10, 
therefore, it is used to determine antigenic differences 
between mumps strains11. There are nine N-linked 
glycosylation sites within the HN protein which play 
an important role in defining antigenic properties 
with amino acid positions aa265-288, aa329-340 and 
aa352-360 known to be antigenic10,12,13. However, 
much of what is known about mumps HN structure is 
inferred from other paramyxoviruses14. Mumps virus 
is serologically monotypic2 and cross-neutralization 
between genetically distinct mumps strains is observed. 
This feature is most notable in the use of mumps strains 
for vaccine production. Genotypes A, B and N are most 
commonly used in vaccine production worldwide. 
These have been effective in reducing mumps 
infections globally despite their use in regions where 
the circulating wild type mumps viruses are frequently 
genotypes C, G, H, J and K in the western hemisphere 
and genotypes B, F, I and L in Asia. Phylogenetic 
analysis suggests that genotype A is more distant from 
the other mumps genotypes, it has not been detected as 
a wild type virus since the 1990s, most likely due to its 
use as a vaccine strain15.

 The study by Vaidya et al1 confirms findings 
which have been documented in the wider vaccinated 
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global population but have not been described in an 
unvaccinated population. The authors identified that 
those people who had been infected with wild type 
virus had neutralizing antibody titres against wild 
type mumps viruses that were lower than the titres 
against the vaccine strain. Despite the low neutralizing 
antibody titres there was good cross-neutralization 
between the mumps strains. In other studies from 
outbreaks in vaccinated populations, it has been shown 
that low neutralizing antibody titres against a vaccine 
strain are capable of neutralizing wild type mumps 
virus16 and that neutralization is observed across the 
spectrum of mumps genotypes, providing no evidence 
for immune escape in the vaccinated population17. The 
study by Vaiyda et al1 confirmed these findings for an 
unvaccinated population. Sequencing of the HN gene 
from the wild type isolates revealed no differences in 
the known neutralizing epitopes, aa265-288, aa329-
340 and aa352-360 of the wild type or vaccine strains. 
However, the loss of a potential glycosylation site at 
aa12-14 in both wild type isolates was identified, which 
has also been observed in other mumps isolates18 and 
may suggest that some of the antigenic properties of 
wild type mumps viruses may be different to vaccine 
strains.

 This investigation highlights that reporting 
information from mumps outbreaks in unvaccinated 
populations is a valuable resource, which is currently 
limited and may help to explain the occurrence of 
outbreaks in vaccinated populations. The observation 
of low neutralization titres to wild type strains 
between vaccinated and non-vaccinated individuals 
is of interest. Previous studies have shown that low 
neutralizing antibody titres to wild type mumps 
infection may be due to the challenge virus and cell type 
used in assays19. It is generally believed that infection 
with wild type virus confers long term immunity20, 
although a correlate of protection to mumps virus, in 
terms of neutralizing antibody is unknown. The higher 
neutralizing antibody titre to the vaccine strain could 
be due to the possibility that the patients may have 
received a Leningrad-Zagreb-containing vaccine. This 
point requires further clarification. However, if the 
patients were unvaccinated, the findings may reflect 
the attenuation status of the vaccine virus used in the 
neutralization assays. Further cross-neutralization 
studies using acute or convalescent serum from patients 
could help in the identification of a genetic marker for 
the attenuation of mumps viruses. In addition, the loss 
of a glycosylation site within the HN protein of the 
wild type viruses described in this study and previously 

identified in other wild type isolates, may also identify 
potential markers for the attenuation of mumps viruses. 
This may also support the identification of additional 
antigenic properties of wild type mumps viruses which 
differ from the current vaccine strains, providing useful 
information to facilitate the development of future 
mumps vaccines. Recently, at least two neutralization 
epitopes in the F protein have been identified, 
antibodies to these epitopes have been shown to 
effectively neutralize mumps virus in vitro21. More 
thorough genetic characterization of mumps virus 
isolates is required to provide important information 
on not only the epidemiology of mumps viruses in the 
non-vaccinated population which is currently limited 
but also to the fundamental understanding of the 
pathogenesis of mumps viruses in both vaccinated and 
unvaccinated populations. 
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