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groups later in life when disease is more likely to
be severe might be warranted in highly vaccinated
populations such as those in universities, although often
vaccine uptake in young adults is low. Those who are
unvaccinated because of contraindication or who are
not vaccinated as children might be at increased risk of
more severe disease and complications later in life.* In
Australia and other countries which administer a second
dose of mumps as a tetravalent vaccine at 18 months
of age, continued surveillance of mumps disease is
essential for early detection of disease outbreaks.
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Mumps outbreaks in ethnic subpopulations: what can we learn?

Mumps outbreaks are being reported with increasing
frequency, particularly among teenagers and young
adults.*? Outbreaks in ethnic subpopulations are also
increasing. In The Lancet Infectious Diseases, Virgie S Fields
and colleagues® report a mumps outbreak in a highly
vaccinated Marshallese community in Arkansas, USA.
This mumps outbreak is the second largest in the USA
since the two-dose measles, mumps, and rubella (MMR)
vaccine was introduced in 1989.” High two-dose MMR
coverage among cases (92% of patients aged 5-17 years)
was not sufficient to prevent this outbreak. Other features
associated with disease transmission were observed,
including poverty, household overcrowding, high social
connectivity, and mistrust of medical services. What can
we learn from outbreaks in communities such as this one?
In the era of vaccine-induced immunity to mumps, other
strategies beyond two-dose MMR might be needed.

To our knowledge, only six studies have reported
mumps outbreaks among moderately to highly
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vaccinated ethnic subpopulations. These include
the study by Fields and colleagues® and reports
on the 2009-10 outbreak among Chuukese and
Pohnpeian residents in Guam,* the 2009-10 outbreak
in Orthodox Jewish communities in New York (NY,
USA),° the 2007-08 and 2015-16 outbreaks among
Aboriginal Australians in Western Australia,®” and
the 2017-18 outbreak among Native Hawaiian and
other Pacific Islanders in Alaska.® The commonality of
all six outbreaks was that patients belonged to small
subpopulations, without considerable transmission into
the wider community; hence, household overcrowding
or other intense exposure settings have been
postulated to sustain transmission. Secondary vaccine
failure (waning immunity) increases susceptibility
to mumps.”® However, waning immunity is not the
only explanation for the outbreak in the Marshallese
population in Arkansas because there was no apparent
increase in patient numbers with time since two-dose
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MMR completion.? Vaccine-induced immunity might
be overcome by high-intensity exposure to infected
individuals.

The Jeryl Lynn (genotype A) vaccine has been
successful, with outbreaks caused by genotype A
virus no longer being reported.” However, antigenic
differences between the Jeryl Lynn vaccine and
circulating wild-type strains might permit immune
escape.’ Five of the listed outbreaks, including the one in
Arkansas, were caused by genotype G virus**>’® and one
was caused by genotype J virus.®

Is it time to consider a reformulation of the mumps
vaccine to prevent resurgence of a historic disease
in highly vaccinated populations? A reformulated
polyvalent vaccine would need to include additional
mumps antigens, such as genotype G. We are not
the first to make this suggestion.”” Mutation of the
Jeryl Lynn strain to include genotype G, or preferably
creation of an inactivated genotype G vaccine that
could be used as a third-dose booster, are plausible
suggestions, albeit challenging.” Another strategy that
could be implemented more quickly includes offering
a third MMR dose to individuals in late adolescence,
entering university, or in subpopulations considered by
local public health teams to have increased susceptibility
to mumps.*™ The utility of ethnography and social
network analysis in identifying such risk factors should
be included in reviews of future outbreaks.

The low proportion of complications from mumps
reported in this outbreak® is noteworthy and likely
the result of high vaccination coverage, as has
been documented previously.> Although vaccination
did not prevent parotitis in most patients, well
known complications of mumps, including orchitis,
pancreatitis, and meningitis, were lower than reported
in the pre-vaccine era.” These findings support the
importance of vaccination in protecting against severe
mumps, despite possible waning immunity or immune
escape.

Fields and colleagues® hypothesise that radiation
exposure might have reduced mumps immunity in
Marshallese people, an artefact of nuclear testing in the
Marshall Islands almost 70 years ago. This suggestion
seems implausible in the context of the many other
outbreaks of genotype G virus in places where there has
been no nuclear testing or radiation exposure, but little

is known about vaccine-derived immunity in survivors
of radiation exposure.
This study® adds to our knowledge about mumps

outbreaks among ethnic subpopulations. Primary

vaccine failure or failure of cold chain are not likely
explanations for these outbreaks because no concurrent
measles or rubella outbreaks were reported. It is also
unlikely that disruptions to systemic vaccine supply
chains would be sustained over decades. It is more
likely that population mobility and mixing, combined
with intense exposure, contributed to this outbreak.
One question remains: is vaccine effectiveness equal
among all populations? This is an area that needs further
exploration.
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