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Never waste a measles outbreak
David N Durrheim

Editorial

Measles outbreaks can be extremely disruptive, 
may undermine confidence in the immunisation 
programme, have severe individual impacts on 
the health of those infected, result in considerable 
personal costs to families affected, and may spread 
to other countries if transmission is not rapidly 
interrupted.1 Effective public health outbreak 
responses are resource intensive.2 Thus, given the 
enormous cost of measles outbreaks it is essential 
that every outbreak is considered an opportunity to 
glean valuable learnings. 

Careful analysis of the distribution of outbreak sizes 
and their duration (or the number of generations 
of infection resulting from each imported case) 
provides an accurate estimate of the robustness 
of elimination. Well-established methods exist for 
estimating the effective reproduction number (Re) 
from outbreak data. In elimination settings, where 
the proportion of susceptibles is sufficiently low so 
that sustained transmission is not possible, almost 
all outbreaks are small in size (single digit number 

of secondary cases) and there are on average few 
generations of spread, with Re sustained well below 
the epidemic threshold of 1.3

The frequency of outbreaks is also a measure 
of progress towards measles elimination or the 
effectiveness of public health measures to increase 
population immunity against measles. Due to large 
regular outbreaks across Pacific Island Countries 
(PICs), a coordinated measles vaccination campaign 
was conducted in 1997/1998, targeting all children 
up to 14 years of age. Measles outbreaks decreased in 
the PICs from an average 11.7 outbreaks per annum 
between 1980 and 1998 to 1.9 outbreaks per annum 
between 1999 and 2023.4 This was accompanied by 
a huge reduction in the size of outbreaks, with 5.68 
large disruptive outbreaks (≥ 20/million incidence) 
per annum before the campaign compared to 0.67 
per annum after the campaign.
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It is important to emphasise that it is always better 
to prevent outbreaks than to respond and learn from 
them. Only two methods have proven effective in 
preventing measles outbreaks: ceasing international 
travel – the COVID-19 pandemic demonstrated just 
how effective this was at suppressing and eliminat-
ing measles outbreaks;5 and ensuring 95% coverage 
of every birth cohort with two timely doses of mea-
sles-containing vaccine and closing immunity gaps 
where they exist.

The unique infectiousness of the measles virus, 
rash-fever symptomatology that reveals cases, and 
remarkable effectiveness of measles-containing vac-
cine, mean that measles outbreaks can reveal, with 
great precision, immunity gaps in a particular com-
munity. Where a pattern in case demographics is 
shared across multiple outbreaks, it can shine a light 
on systemic immunity gaps across a broader popula-
tion that require targeted vaccination efforts. 

Countries in the Western Pacific Region that have 
eliminated endemic measles transmission have used 
the learnings from outbreak interrogation very effec-
tively to target policy or messaging. Examples include 
the Republic of Korea, which implemented a pro-
gramme to confirm hospital staff measles immunity 
and administer vaccination where indicated after a 
nosocomial outbreak.6 Hong Kong SAR experienced 
an impactful measles outbreak among airport work-
ers and this led to recommendations for immunity 
screening and boosters where indicated for airport 
staff.7

During 2022, six of the seven measles cases 
reported in Australia occurred in Victoria.8 All were 
Australian residents and all infections were acquired 
overseas. Of note, the index case in the only cluster 
(n = 3) was between 6 and 12 months of age before 
travelling overseas and thus eligible for an earlier 
‘zero’ measles dose, which they did not receive. This 
cluster prompted reminders to immunisers, and the 
general public, of the importance of checking mea-
sles vaccination status before international travel; 
offering measles vaccination when indicated; and, 
particularly, offering a ‘zero’ vaccine dose to children 
between 6 and 12 months of age before travelling to 
measles endemic countries. 

The Sunshine Coast measles outbreak report in 
this edition of CDI provides further evidence of the 
value of outbreak investigation.9 The finding of no 
secondary cases in a child-care setting, where many 
children were either too young to be immunised or 
had only received a single age-appropriate dose of 
measles vaccine, contributes to growing interna-
tional evidence that breakthrough measles infection 
is generally less transmissible – however, not impos-
sible. With measles, time is of the essence, and as the 
authors argue, where resources are strained, a focus 
on cases without two documented vaccine doses is 
reasonable, while not discounting the potential for 
secondary transmission from fully vaccinated cases. 

Although less likely in Australia, primary vaccine 
failure (e.g. vaccine was compromised at the time 
of vaccination due to a cold chain failure) cannot 
definitively be ruled out by an administrative record. 
To prove secondary vaccine failure, it is necessary to 
perform measles-specific immunoglobulin G (IgG) 
avidity testing: low IgG avidity indicates no prior 
exposure to measles, while high IgG avidity indicates 
breakthrough infection after prior exposure to mea-
sles antigen through vaccination or natural infec-
tion. This additional tool is invaluable when investi-
gating outbreaks in elimination settings and should 
be more widely used.

Australia must continue to prevent measles out-
breaks by ensuring very high coverage of every birth 
cohort, closing the gap on timely measles immuni-
sation protection for Aboriginal and Torres Strait 
Island children, and being liberal with boosters and 
zero dose vaccination when people travel interna-
tionally, particularly to countries where measles is 
endemic or large outbreaks are occurring. When out-
breaks do occur, they should be used as a ‘canary in 
the coalmine’ to reveal population immunity gaps.3

Related article: Measles secondary vaccine failure in a childcare setting: 
an outbreak report (https://doi.org/10.33321/cdi.2024.48.61)
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