
In the last decade, mumps outbreaks have occurred in
various countries: a sustained outbreak in the United
Kingdom,1 a large one in the American Midwest,2 and

Canadian outbreaks in Nova Scotia (2005),3 Alberta (2002),4

Montréal (1998)5 and British Columbia (1997).6 These oc-
currences naturally prompt the question: Is the recom-
mended use of mumps vaccine in Canada, current and past,
sufficient to protect individual people and to prevent wide-
spread outbreaks?

It is appropriate to question practice when outbreaks oc-
cur that we expect should be prevented. A re-evaluation based
on the sciences of epidemiology and vaccinology, rather than
on reaction to situations, will ensure that the best possible re-
commendations are made.

Monovalent mumps vaccine was licensed for use in Can-
ada in 1969, and MMR (mumps–measles–rubella) vaccine in
1972. Both are live-virus vaccines for which cold chain (i.e.,
constant maintenance within the temperature range specified
by the manufacturer) must be meticulously respected so that
the vaccine virus’s viability for proliferation is preserved and
the dosage to confer immunity remains optimal. In clinical
trials, a single dose of mumps vaccine induced antibody pro-
duction in more than 95% of susceptible people, although no
definite correlate of protection has been determined.2,7,8 A 2-
dose vaccination schedule leads to “higher mumps-specific
antibody, higher seropositivity rates, and slower decay of anti-
body levels.”8,9 Postmarketing surveillance, however, has re-
ported vaccine effectiveness as 80% after a single dose and
90% after 2 doses.2

After licensure, mumps vaccine was introduced into prov-
incial immunization programs as a single dose, as recom-
mended then (and still) by the National Advisory Committee
on Immunization (NACI). With the decision in the 1990s to
adopt a 2-dose schedule of MMR vaccine against measles in
Canada, a de facto 2-dose schedule for mumps came into be-
ing. For “catch-up” immunity against measles in older chil-
dren with no history of infection, MMR vaccine was not used
in any province; only “new” cohorts of children received 2 do-
ses of MMR vaccine. Thus, in Canada, some young people
have received only a single dose of mumps vaccine, and some
(including most children born after 1990) 2 doses.

Recent outbreaks have largely affected older youths and
young adults (mean ages 14 and 23 yr in Nova Scotia,3 and 21
yr in the United States2). Many Canadians infected with
mumps had received either 1 or 2 doses of vaccine, but in the
United States, 6% of those infected had received no vaccine,
and the immunization status of nearly a third was unknown.2

In Nova Scotia, propagation of the disease was successfully
limited.3 Attack rates in the United States have ranged from
2% to 4%, which is considerably lower than the 25%–50%

commonly seen in the pre-vaccine era.2 No complications
from mumps infection were reported among the 32 NS
cases,3 whereas in the United States, where the number of
cases has been higher by 2 orders of magnitude, the rate of
complications was about 2% — again, a much lower inci-
dence than was observed in the pre-vaccine era.2 Infection
with mumps is occurring, but appears to be mitigated.

The US Centers for Disease Control and Prevention (CDC)
have postulated several reasons for the US outbreak: youth
behaviours and living arrangements that enhance respiratory
transmission; variable college-admission requirements for 2
doses of MMR vaccine; subclinical disease in vaccine recipi-
ents, which may delay diagnosis and facilitate spread; and
waning immunity.2 Other explanations exist that would now
be difficult to prove: Were some vaccine lots ineffective, ow-
ing perhaps to temporary production problems that went un-
recognized, or to chronic, geographically concentrated cold-
chain insult that damaged repeated deliveries of vaccine? Was
vaccine systematically administered too early in some states,
with interference from maternal antibody that could have led
to reduced protection? Whatever the reason, susceptible peo-
ple live in the American Midwest, and the cause of this lapse
in protective immunity is not yet known.

The CDC and the American College Health Association
have made new recommendations for the use of mumps vac-
cine after the US outbreak.10 They recommend documenta-
tion of 2 doses of vaccine be a requirement for college entry.
and for health care staff in outbreak situations. Should Can-
ada follow suit?

Several points need to be made. First, mumps vaccine
works, if it is stored and handled properly to conserve its po-
tency. Incidence and attack rates have been greatly reduced in
immunized populations, and fewer complications occur.2,8

Second, the situation in the United States and the UK is
quite different than in Canada. In the UK, reduced coverage is
a factor.1 Both countries have had sustained outbreaks, where-
as each outbreak in Canada has been self-limited to fewer than
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200 cases.4 According to the Ontario Ministry of Health and
Long-Term Care, 2 Ontario residents who were infected dur-
ing the US outbreak did not transmit the virus to others any-
where in Canada. Over the last several years, 87 to 205 cases
have been reported annually, without sustained transmission
or frequent complications.4 Although it might be argued that
sustained outbreaks in Canada are only a matter of time,
there is insufficient evidence to support this prediction; im-
plementation of a large-scale reimmunization program is
therefore premature. More data are needed to determine a dif-
ferent strategy, if any, to address outbreaks in Canada.

There are nevertheless measures that can be taken now,
without the expense and effort of a widespread catch-up pro-
gram of reimmunization. First, all Canadian children and
adolescents should be up-to-date with the current recom-
mendations for mumps vaccination. Coverage is extremely
important when vaccine efficacy is 80%–90%. Children who
are eligible for a second dose of measles vaccine should re-
ceive MMR vaccine at the earliest opportunity. Other popula-
tions with an uncertain immunization status (e.g., immi-
grants) should also be considered. Second, all physicians
and other health care workers need to maintain an index of
suspicion for mumps when parotitis is noted and test for it,
to ensure that cases are recognized and reported. Third, staff
at clinics and physicians’ offices and public health units must
pay meticulous attention to the storage and handling of MMR
vaccine, to assure the best protection for future cohorts.

Public health officials need to be vigilant in monitoring
mumps cases, so that outbreaks can be detected early and
documented, and appropriate outbreak measures imple-
mented. Finally, research is needed to clarify the interpreta-
tion of mumps serology, so that diagnostic testing and sero-
protection can both be interpreted better. Assessment of
population-based seroprotection can then be undertaken, to
assist decision-making for mumps vaccine programs.

NACI has reviewed its mumps vaccine recommendations
and Canadian epidemiology and has decided to recommend
neither a routine second dose of mumps vaccine nor an ex-
tensive catch-up program targeting recipients of single-dose
mumps vaccine (Dr. Monika Naus, Chair, NACI: personal
communication, 2006). This decision, based on best Canadi-
an evidence, avoids a time-consuming and expensive action,

the resources for which would almost certainly come from
other preventive or vaccine programs. If waning immunity is
determined to be an important factor or mumps elimination
becomes a national immunization goal, second doses of
mumps vaccine may become needed. For now, ensuring full
compliance with current recommendations and careful sur-
veillance for disease is a reasonable approach, with the under-
standing that recommendations can change, should new evi-
dence warrant changes.
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